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MOVABLE THEATER STAGES. 
For a few years back, or since Richard Wagner first 
brought out the Niebelungen-lied at Bayreuth, the tendency 
in first class theaters and opera houses has been to greater 
elaboration of the scenic details, the more vivid representa- 
tion of the surroundings connected with the plot of the 



play or opera. It was on this account that a temple was 
special]} 7 built in which to present the best illustration of 
the "music of the future." Thus also has Mr. Henry Irving 
obtained phenomenal success in England, and won great 
favor here, by the hard study and unstinted labor he gives 
to the perfecting of the scenery and stage equipments for 



the setting of his plays. Yet in all of the additional work 
now demanded of stage managers, there has been but little 
aid extended by inventors, and but few theater appliances 
patented. The illustration we herewith present, however, 
affords a view of an improvement practically tested at the 
Madison Square Theater in this city, which has not thus far 
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been put in operation in any other theater, and which would 
seem to afford every facility for the elaborate setting and 
changing of scenes without necessitating long "waits "on 
the part of the audience. 

Our illustration affords a view of two theatrical stages, 
one above another, to be moved up and down as an elevator 
car is operated in a high building, and so that either one of 
them can easily and quickly be at any time brought to the 
proper level for acting thereon in front of the auditorium. 
The shaft through which this huge elevator moves up and 
down reaches 114 feet from the roof to the bottom of the 
cellar below, and the stages so moved are built up in a 
compact, two -floored structure of timber strapped with iron, 
knitted together by truss beams above and below, and sub- 
stantially bound by tie and tension rods. The whole makes 
a structure fifty-five feet high, twenty-two feet wide, and 
thirty-one feet deep, weighing, as stated by the manage- 
ment, forty-eight tons, and having a vertical movement of 
25 feet 2 inches at each change. 

This immense contrivance is suspended at each corner by 
two steel cables, each of which would be capable of sus- 
taining far more than the whole load, and these cables pass 
upward over sheaves or pulleys set at different angles, 
thence downward to a saddle, to which all are connected. 
Connected to this saddle is a hoisting cable, attached to a 
hoisting drum, by the rotation of which the stages are raised 
and lowered. Practically, only forty seconds are required 
to raise or lower a stage into position, and four men at the 
winch are as much as is ever required. This movement is 
thus easily effected, without sound, jar, or vibration, from 
the nice balancing of the stage and its weight with counter- 
weights, which are suspended from the saddle to which the 
cables supporting the weight of the stages are attached. 

In combination with each of these movable stages are 
borders and border lights arranged to throw light down 
upon the stage, and so connected with flexible gas tubes >\s 
to be readily turned on and off; each stage has its trap floor, 
with traps and guides and windlasses for raising the traps — 
the space for this, and for operating the windlass under the 
top stage, being about six feet. Our illustration shows that, 
while the play is proceeding before the audience, another 
scene is being arranged by the assistants on the upper stage, 
to be followed, when this is lowered, by similar preparations 
for the succeeding scene, should this be necessary, on the 
stage that will then be twenty-five feet below. 

Independent of the peculiarity of the movable stages, 
there were many innovations on former practices in the fit- 
ting up of this, one of the pleasantest of New York's thea- 
ters, some four years ago. Fresh air is forced over steam 
radiators and through pipes to every part of the floor of the 
auditorium, or it is cooled and sent through the same pipes 
in the summer, but under such a system that it can con- 
veniently at any time be shut off from any section; there is 
also a ventilating shaft in the roof through which the 
vitiated air is carried off, so that the whole atmosphere of 
the house is renewed, it is claimed, six times in every hour. 
[The-whole matter of the ventilation of the Madison Square 
Theater was fully explained, with illustrations, in Scien- 
tific American Supplement, No. 250.] Another notice- 
able feature is that the orchestra, instead of occupying the 
usual position just below and in front of the stage, is placed 
in a balcony at the top, just over the stage opening, in the 
proscenium arch, thus keeping the view of the stage from 
the parquet te unobstructed. 

Not a little fun was made of Mr. Steele Mackaye, in 1879, 
when he obtained his patent for and proposed to build the 
first movable stage, as here represented. The details of Mr. 
Mackaye's patent were not as completely worked out, 
although the idea was there, as they subsequently were by 
Mr. Nelson Waldron, the stage machinist, who elaborated 
the system and obtained a subsequent patent therefor, under 
which these movable stages have since been so successfully 
and satisfactorily operated at the Madison Square Theater. 

The architecture of this theater, by Messrs. Kimball and 
Wisedell, and the decoration, by Mr. Louis C. Tiffany ancV, 
Mrs. Wheeler, have received wide and deservedly high 
praise; many features were novelties, but there was nothing 
inappropriate or commonplace. 
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The Phonograph In Africa. 

It is said a Congo traveler will invite the natives to talk 
into one of these devices, the tin foil negatives to be sent to 
Berlin and studied by experts. Why would not this be a 
good way of obtaining explicit information as to the views 
of the natives upon the differences between De Brazza and 
Stanley? We believe the phonograph is now tolerably suc- 
cessful in reporting spoken words^that is, provided the 
hearer already knows what has been said into it, and what 
he may, consequently, expect to hear — so that on a subject 
of this character the confusion of tongues at the tower of 
Babel would probably be simplicity it&elf compared with 
jtfhat the machine might be made to report. 



Clothing and Food for Arctic Explorers. 

There will be, in all, three vessels and 140 men, of whom 
20 are officers, shortly starting on the Greely relief expedi- 
tion. Every precaution which former experience has 
pointed out is evidently being taken to provide for the 
safety and, so far as possible, the comfort of these Arctic 
voyagers. In the clothing, which is made to measure for 
each one, officers and men are to be fitted out alike except 
as to the badges of rank. 
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PBOBABLE DEFEAT OF THE BAD PATENT BILLS. 

The vigorous efforts made during the past few weeks by 
the friends of industry and invention to enlighten the 
minds of their representatives in Congress concerning the 
evils likely to follow the proposed patent legislation have 
been attended with good results. 

In the Scientific American for iVTarch 15 we summa- 
rized the nature of the evils that would follow if the bills 
then under consideration were passed — naming the Ander- 
son bill, for reducing the lifetime of patents to five years ; 
the Voorhees bill, for giving to anybody who wished it the 
free right of any patent; aud the Calkins bill, for diminish- 
ing the value of property in patents by obstructing the 
patentee in appealing to the courts. This article was quoted 
at some length by the Associated Press, and sent by tele- 
graph to all parts of the country. It had an immediate 
effect in arousing individual action in many places, which 
took shape in the organization of public meetings, the pass- 
age of resolutions, the sending of hundreds of public and 
personal petitions to Congressmen, and the presentation to 
them of a large mass of valuable evidence, all tending to 
show how wrong and unwise the proposed enactments were 
likely to be. That the information thus furnished to Con- 
gress has had weight with some of the members is seen in 
the rejection by the Patent Committee of the Anderson five 
year bill, and the further postponement of the other bills. 
The chairman of the House Committee on Patents, on 
March 22, read the following : 

"This bill (H. R. 3,617) proposes to amend section 4,884 of 
the Revised Statutes by striking out the word ' seventeen ' 
and inserting the word 'five,' and thereby make a most 
radical and unjust change in the patent laws of this country, 
its effect being to limit the life of a patent to five years. 
Such a change is not consistent with the spirit of our Con- 
stitution and laws made for the benefit and encouragement 
of inventors, and would be an act of gross injustice to the 
great mass of inventors of this country, who have done so 
much to develop the growth, wealth, and prosperity of the 
country. As to the right of property which the inventor 
has in his inventions, a recent and learned writer on patent 
law says: 'The right of property which an inventor has in 
his invention is excelled in point of dignity by no other 
property right whatever.' Contrasted with him who acquires 
property by inheritance or devise, contrasted with him who 
acquires property by marriage or donation, contrasted with 
him who acquires property by revenue from the barter of 
merchandise or from the yield of money loaning, he who ac- 
quires property by invention, by bringing into being things 
which before were not, stands pre-eminently and confessedly 
on a higher foundation. 

" The same learned writer again remarks: 'The inventor 
is not the pampered favorite or beneficiary of the Government 
or of the nation. The benefits which he confers are greater 
than those which he receives. He does not cringe at the 
feet of power, nor secure from authority an unbought privi- 
lege. He walks everywhere erect, and scatters abroad the 
knowledge which he created. He confers upon mankind a 
new means of lessening toil, or of increasing comfort, and 
what he gives cannot be destroyed by use or be lost by mis- 
fortune. It is henceforth an indestructible heritage to pos- 
terity. On the other hand, he receives from the Govern- 
ment nothing which costs the Government or the people a 
dollar or a sacrifice. He receives nothing but a contract 
which provides that for a limited time he may exclusively 
enjoy his own.' 

"The committee are unanimously of the opinion that the 
present limit of seventeen years is a reasonable limit, and 
therefore recommend that the accompanying bill do not 
pass." 

Nothing could be more satisfactory than the promulgation 
in Congress of sentiments like these, which, it is safe to say, 
are earnestly shared by the mass of the people of the United 
States. 

This excellent report was followed on the 24th of March 
by a resolution of inquiry, which we hope will be promptly 
passed. It was read by the Hon. Mr. Vance, and referred 
to the Patent Committee of the House: 

" Whereas, Information has been obtained, from sources 
entirely trustworthy, which indicates that the full, thorough, 
expeditious, and accurate administration of the laws and 
regulations which pertain to our great American patent sys- 
tem is being obstructed and impeded on account of a deficien- 
cy in the room and an insufficiency of force at the disposal 
of the Department of the Interior; therefore, 

"Resolved, etc., That the Secretary of the Interior be, and 
he is hereby, requested to report to this House such inform- 
ation as he may have touching the deficiency of room 
and the insufficiency of force in the Patent Office, and 
to what extent, in his opinion, the rights of inventors 
and the public interests are affected by the present want of 
room and additional force in that department; and that he 
be requested to make such suggestions as he may deem 
proper as to what legislation is necessary to remedy the 
grievances indicated." 

In respect to the other bills, their immediate consideration 
ha3 been postponed, and their passage looks somewhat 
doubtful. It is, however, desirable that all who have views 
to express or information to furnish sh»uld send the same 
to Senators and Representatives — who in this way become in- 
formed as to the true needs of their constituents, and are en- 
abled to govern their legislation accordingly. 

The convention of the National Association of Inventors 
assembled at Cincinnati, Ohio, on the 25th of March, and was 
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quite largely attended. Mr. James S. Zerbe, of Ohio, was 
chosen permanent president, Charles M. Travis, of Indiana, 
and G. Burleigh, of Mass., secretaries. Some very stirring 
speeches were made, and resolutions passed, touching the 
rights of inventors and the duty of Congress to aid and en- 
courage them. We give in another column a brief report of 
the organization and resolutions. 

One of the contributions sent to the convention was an able 
and important letter from the Hon. Benjamin Butterworth, 
the present Commissioner of Patents. He shows how greatly 
the country is indebted to our men of genius, who as invent- 
ors and patentees are the leading spirits in the development of 
industry and progress. We give extracts from the Commis- 
sioner's letter elsewhere. We also give quotations from the 
proceedings of various other meetings, from letters and con- 
tributions sent to us, which speak for themselves and re- 
quire no comment. We greatly regret our inability to give 
all these in full. 
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EXTRACTS FROM THE LETTER OF THE HON. BENJA- 
MIN BUTTERWORTH, COMMISSIONER OF PATENTS, 
TO THE CINCINNATI CONVENTION OF INVENTORS. 

United States Patent Office, 
Washington, March 23, 1884. 

I feel a deep interest in the proceedings of the meeting. I 
realize the possibilities for good which wait upon its action. 
Careful investigation has made me more fully to realize how 
greatly this country is indebted to the inventors, and their 
practical coworkers the manufacturers, for its unexampled 
prosperity. A study of the facts warrants me in saying 
that no equal number of men have contributed more, if so 
much, as the inventors in building up our great indus- 
tries, and yet no equal number of men have exerted less in- 
fluence in the political field, where the needs of various 
interests are discussed, and the legislation in that behalf 
suggested and moulded. 

. . . I want to notice for a moment the objection 
urged against the patent system by some of those who are 
most interested in sustaining it. I refer to the agricultur- 
ists. 

I submit that no man need use an article of modern im- 
provement, unless he finds it to his interest to do so. We 
may still plow with a wooden mouldboard. We may still 
drop corn with the fingers, and cover it with the hoe. We 
may still sow wheat ' broadcast,' and eschew the drill. 
And we may cut grain, wheat, and oats with the sickle, or, 
if our opposition to improvements is not radical, we may use 
the cradle. We may leave the reaper and mower, the raker 
and binder, severely alone if we choose. We may then reso- 
lutely thrash the grain with the flail or tramp it out with 
horses. We are under no obligation whatever to use a 
thrasher, and not the slightest to use a cleaner and sepa- 
rator. 

We may still haul our crops to market in jolt-wagons. 
There rests upon us no legal obligation to utilize the railroad. 
None of us are compelled to use the telegraph. We may in 
case of sickness send fifty miles by messenger on a horse for 
a doctor, and bring him back in the same manner; and if the 
patient dies before he arrives, the relatives and friends need 
not be summoned by telegraph, nor come by railroad; they 
can be advised by the postman, and come in the old way, if 
at all. And in the mean time the corpse cau be kept on ice, 
provided the ice is not manufactured by one of those patent ice 
machines. It is the right of the citizen to drown, if he pre- 
fers it, to being saved through the instrumentality of one of 
those patent life saving contrivances which are in common 
use along the coast. It is my lawful right, if I own a coal 
mine, to draw the coal up with the old fashioned windlass, 
instead of using steam power and modern appliances. I 
have an equal right to toil up seven stories in a hotel, in- 
stead of riding up on one of those patent elevators. I can 
pay a dollar a rod to fence my farm with posts and boards, 
instead of using barbed wire at half the cost. 

What I want to show is, that the blood-bought privileges 
of sticking to the old way remain to us in spite of the pa- 
tent law. 

Had we better do this? Better stick to the- old way, or 
encourage the genius of invention, and improve our meth- 
ods, lighten our labors, increase our comforts, embellish 
our homes, and add thus to the sum of our happiness? 

But those patents levy on the people. Yes, they levy a 
dime, and in return give a dollar, and often ten. I can men- 
lion half a dozen inventions which alone have saved more 
to the people of the United States than our whole popula- 
tion have paid in the shape of tax and royalty to inventors 
since the foundation of our government, and more than 
they will payin the next century. I may name the cotton 
gin, the spinning jenny, the power loom, the locomotive, 
the telegraph, thei'eaper and mower. Then let me add the 
power printing press. All except one, with their aids and 
auxiliaries, produced and perfected in less than a generation 
— less than fifty years. By the old method there are not adult 
laborers enough in all the Southern States to prepare the 
present cotton crop for the loom. By the old methods it 
would take all the adult laborers of the North to plant, tend, 
and gather the crops. Not a shop or factory could be spared 
a man or woman. 

These assertions are not guesses nor wild assumptions, 
but the result of careful investigation. 

I am astonished at the continual complaint made, that 
the agriculturist is oppressively taxed and burdened by our 
patent system; and this in the face of the fact that but for 



the hives of industry, the busy marts of our great cities, 
which have their origin and growth in the production of the 
machines, implements, tools, and appliances which are the 
fruits of the inventor's study, research, experiment, and 
labors, the business of farming would not be worth follow- 
ing — there would be no market. 



The Cincinnati Convention. 

The convention of the National Association of American 
Inventors was called to order by Mr. J. S. Zerbe on Tuesday 
afternoon, March 25, at 3 o'clock, in Music Hall, about 250 
delegates being present, duly accredited. He explained the 
object of the association to be a united organization to work 
for the interests of inventors as regards legislation in Con- 
gress and for their mutual benefit. Hon. C. P. Lesher, of 
Lansing, Mich., was appointed temporary president of the 
meeting, and in his remarks, thanking those present for the 
honor conferred, he referred to the demagogism now exer- 
cised by certain members of Congress in regard to the sub- 
ject of invention. Mr. G. Burleigh, of Massachusetts, was 
appointed temporary secretary. He tersely remarked that 
the object of the union of inventors was a noble one, and he 
trusted it would meet with grand success. 

The roll of States was called, and the following were 
found represented: New York, Massachusetts, Wisconsin, 
Nebraska, Missouri, Iowa, Illinois,' Indiana, Ohio, Pennsyl- 
vania, Kentucky, Tennessee, Georgia, and Mississippi. 

The evening session was opened by President Lesher, in 
Dexter Hall, who announced that the first order of business 
was to read the report of the Committee on Permanent Or- 
ganization. It was announced as follows: 

For President, James S. Zerbe, Ohio; Secretaries, Charles 
M. Travis, Indiana; G. Burleigh, Massachusetts; John G. 
Geghan, Ohio, Sergeant-at arms. Vice-Presidents, John 
W. Lane, Maine; John F. Wood, Massachusetts; Fred. 
Grinall, Rhode Island; Frank Pratt, Connecticut; Leonard 
Hinkle, New York; Wm. Goddard, New Jersey; A. J. Nel- 
lis, Pennsylvania; JohnFehrenbatch, Ohio; Chas. P. Lesher, 
Michigan; C.P.Jacobs, Indiana; J. T. Donguir, Illinois; 
J. E. Baker, Wisconsin; John. E. Buckston, Minnesota; 
John Zerr, Iowa; C. F. Hyde, Kansas; Dr. N. N. Horton, 
Missouri; W. F. Evans, Arkansas; L. L. Heeber, Kentucky; 
J. C. Ogletree, Tennessee; C. D. Campbell, Mississippi; 
George R. Piatt, Louisiana; O. J. Parker, Florida; E. V. 
Caldwell, Alabama; ' K. D. Davis, Georgia; Miss Georgie 
Fay, Virginia; Irvin M. Scott, California; O. H. Cornelius, 
Oregon; Walcott Boardwell, Nevada; General F. M. Cass, 
Colorado; W. E. Wood, Texas; L. Deane, District of Co- 
lumbia. 

President Zerbe was escorted to the chair, and in taking 
his seat, expressing his thanks, took the opportunity of mak- 
ing a long speech, which touched upon the history of patents 
in England and in the United States, and explained at length 
the objectionable laws which were being legislated upon by 
the present Congress, two having been passed by the House, 
and one by the Senate. 

The following resolutions were unanimously adopted: 

" Whereas, The incentive and rewards given inventors by 
the Constitution of the United States and the laws of Con- 
gress passed thereunder have done more perhaps than any 
one cause to advance our whole country to the front rank in 
wealth, resources, and industries, among all nations of the 
world; and 

" Whereas, Any material change in those laws would, in 
the opinion of this association, seriously retard our material 
progress as a people. Therefore, 

"Resolved, That our Senators and Representatives in the 
United States Congress are respectfully requested to oppose 
the passage of any bill which would have the effect to dis- 
courage inventions by impairing the value of patented 
property or imposing any conditions on the owners of such 
property in prosecuting and maintaining their rights to the 
full value of their said property, which are not equally ap- 
plicable under the laws of Congress to the rights of all 
property and the remedies provided to protect the same for 
all citizens of our entire country. 

" Resolved, That the inventors, patent owners, brain work- 
ers, hand workers, and citizens of the United States, in con- 
vention assembled, where patent interest antagonize no other, 
but benefit all classes of the community alike, demand the 
continued protection of our present patent system unimpair- 
ed by Congress. 

"Resolved, That, since the money derived from the fees 
paid by the inventors to the Government is ample to pay all 
the cost and charges, it is the imperative duty of Con- 
gress to provide sufficient force in the Patent Office to do 
the work well, and to keep it up to date, and in all details 
and particulars to thoroughly equip the Patent Office for 
its work, by providing sufficient accommodations for its 
force, an ample library of books and publications pertain- 
ing to patent and scientific matters, and full and complete 
digests of inventions in all the classes, and rooms and means 
to enable the inventor and patentee to search into the nov- 
elty of any device, or the state of the art in any given di- 
rection. 

' ' Resolved, That the dignity and importance of the business 
of th e Patent Offi ce demand that it should be severed from 
the Interior Department and made a department by itself, 
with a head duly recognized as a member of the Cabinet. 

"'Resolved, That since the matters adjudicated in the 
Patent Office are in a very large degree legal in their scope 
and bearing, it is the evident necessity of the case that there 



should be a distinctly legal bureau or division of this office, 
clothed with the authority to hear and decide said matters 
and enforce its decisions. 

" Resolved, That though there have been nearly 300,000 
patents granted, there have been scarce a score of patents 
which the public has objected to, and no patent based on a 
wrong, which the courts have not finally held invalid." 

We shall continue the report in our next. 



Resolutions of the Erie, Pa., Board of Trade. 

A meeting of manufacturers and inventors to take 
action upon bills pending in Congress which, if enacted, will 
affect the existing patent laws, was held on Friday evening, 
March 21, at the Board of Trade rooms. President Adams, 
after briefly stating the object of the meeting, called upon 
J. W. Wetmore, Esq., chairman of the committee appointed 
Thursday night to draught resolutions expressing the senti- 
ment of Erie people concerned in changes of patent laws. 
Mr. Wetmore read the following: 

Resolved, That we look with alarm at such legislation as 
is proposed in Congress by House bills Nos. 3,925, 3,934, 
3,617, and Snate bill 1,558, relating to patents for inven- 
tions, and we, therefore, petition the Senate and House of 
Representatives not to enact those bills into laws. We be- 
lieve them to be the embodiment of temporary prejudices, 
not the result '>f fair consideration of the constitutional pro- 
vision on the subject and the true interests of the country. 
We do not ask for any favoritism in the legislation by Con- 
gress. The titles of the entire landed property of the Unit- 
ed States and Territories are founded on discovery. Laws 
have been and are constantly being enacted to make such 
titles perpetual. The discoveries of inventors received no 
such favors even from the wise statesmen who adopted the 
beneficent policy in the Constitution. The title of the author 
of any book had three times the length of the term of the 
letters patent. With this early discrimination against in- 
ventors thej' still were stimulated to exertion, not with profit 
to themselves in the vast majority of cases, but with un-, 
bounded advantage to progress in manufacturing, trans- 
portation, and agriculture, and all the other elements of our 
wonderful material prosperity. Their rights as secured are 
not monopolies in the offensive sense of the term. They 
have less monopoly than the owners of other kinds of pro- 
perty have secured to them by law. 

The inventors have richly returned compensation for the 
limited protection received, and the disposition to lessen that 
protection or take it away is an agrarian device held out to 
flatter people with false hopes of improving their rights and 
property by destroying those of others. New and unusual 
laws, specially tending to impair the rights and titles of in- 
ventors and manufacturers holding patents and to paralyze 
the motives to improvement by annulling the patent laws, 
are but the beginning of a crusade against all rights of prop- 
erty. 

We therefore petition the Houses of Congress,' that after 
defeating these attacks on the policy of the Constitution, they 
increase the scope and efficiency of the patent laws, while 
placing proper guards against their abuse. 

Resolved, That copies of these resolutions be sent to the 
Pennsylvania members of the House and Senate in Con- 
gress. 

Professor Thomson, when the president called for remarks 
on the resolutions Mr. Wetmore submitted, urged the neces- 
sity of making a decided protest at Washington. "If the 
bills become laws,'' said he, " I as well as others will be in- 
jured ; I would not give a whistle for all the patents that can 
be obtained or all now owned. The proposed patent law 
changes authorize the stealing of the results of brain work. 
They are as bad as if a law were to be made prohibiting a 
man who worked ten years to pay for a farm from owning it 
longer than five years. The effect will be to destroy talent. 
We should employ every means to defeat these abominable 

bills." 

_ < i m i m ■ ■ 

Xbe Electric Llgnt and Gas. 

When the electric light was introduced the city of Boston 
was paying $2 per 1 000 feet for gas, and private consum- 
ers were paying $2.80. Now the city pays $1.30, and pri- 
vate consumers $1.80. Boston has been a liberal patron of 
the electric light. Its streets have probably been lighted 
more brilliantly, for the past two or three years, than those 
of any other large city. And the police department of 
Boston has borne testimony to the value of this extra light- 
ing as tending to prevent crime. But the gas has not been, 
entirely crowded out of the streets, and it is now proposed 
to light the city again with gas, on the ground of its being 
more economical. It is suggested that large gas lamps, 
using about 100 feet per hour, be substituted for the former 
small ones. But the electric light folks show that such a 
lamp would cost the city $496 a year, against $237 now 
charged for an electric light of greater power. It is stated, 
however, that the gas folks only measure the large lamp at 
26 feet per hour, in order to make it cheaper than the elec- 
tric light, so that, with such cutting of rates on both sides, 
Boston is likely to be well and cheaply lighted. But 
neither the electric light nor any other cause seems to have 
any effect on the managers of New York gas companies. 
The latter are at liberty to use naphtha in making water gas 
at a cost of about fifty cents a thousand feet, while the 
Boston gas men have been compelled to make their gas of 
coal at a higher cost, but still the New York monopolists 
charge $2.25 a thousand feet. 
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An Aid to Curing Alcoholism. 

We believe the best authorities are generally skeptical as 
to there being any sure cure for confirmed habits of inebriety 
unless the effort in that direction be aided by a strong exer- 
cise of the will of the unfortunate subject of the bad habit. 
There are, however, many remedies recommended as aids in 
diverting or in a minor degree satisfying the appetite for 
strong liquors, which are undoubtedly of great advantage 
in some cases, and one of these 
is thus recommended by a self- 
styled " rescued man": " I 
was one of those unfortunates 
given to strong drink. When 
I left it off I felt a horrid want 
of something I must have or 
go distracted. I could neither 
eat, work, nor sleep. Ex- 
plaining my affliction to a 
man of much education and 
experience, he advised me to 
make a decoction of ground 
quassia, a half ounce steeped 
in a pint of vinegar, and to 
put about a small teaspoon- 
ful of it in a little water, 
and to drink it down every 
time the liquor thirst came 
on me violent. I found it 
satisfied the cravings, and 
it suffused a feeling of stimu- 
lus and strength. I continued 
this cure, and persevered 
till the thirst was conquered. 
For two years I have not 
tasted liquor, and I have no 
desire for it. Lately, to try 
my strength, I have handled 
and smelt whisky, but I 
have no temptation to take 
it. I give this for the con- 
sideration of the unfortu- 
nate, several of whom I know 
have recovered by means which I no longer require.' 



THE INTERNATIONAL ELECTRICAL EXHIBITION. 

As has already been announced in the columns of our pa- 
per, an International Exhibition will be held at Philadel- 
phia next autumn, under the auspices of the Franklin 
Institute, of the State of Pennsylvania, for the Promotion of 
the Mechanic Arts. The exhibition will be formally open- 
ed on Tuesday, Sept. 2, 1884, and will remain open until Sat- 
urday, Oct. 11, 1884. 




BUILDING FOR THE INTERNATIONAL ELECTRICAL EXHIBITION AT PHILADELPHIA. 



IMPROVED REFRIGERATOR. 

In the refrigerator illustrated in the annexed engraving, 
the air passages leading from the main chamber to the side 
air chambers are opened and closed from the outside, 
thereby excluding the warm outer air from the main and 
also from the ice chamber when the doors of either of 
the side air chambers are opened. It is formed with a cen- 
tral and two side air chambers, each of which has a door or 
window communicating with the outside. 

The chambers at the sides of the central chambers are 
each formed with a side and top wall provided with open- 
ings that are closed by slides, in order to prevent the outer 
air- from reaching the chamber and the ice chambers 
when the doors are opened. These slides may be operated 
in the same manner as those described, or they may 
be connected to a door or window by rock shafts so that 
opening the latter will close them at its first movement, 
while closing the latter will open them at its last movement. 

Above these is the ice chamber, in the bottom of which 
are air passages that may be closed to cut off all communi- 
cation between the ice and provision chambers before open- 
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BE KENS' IMPROVED REFRIGERATOR. 

ing the door of the main chamber, the object being to shield 
the ice from the current of warm air which would otherwise 
rush in to fill the vacancy caused by the cold air rushing out. 
These air passages are opened and closed by slides connected 
together by pivoted arms operated by a rod projecting 
through the refrigerator wall; the rod is graduated in order 
that the amount of cold air can be regulated. In this re- 
frigerator, the cold air not escaping while it is open, it re- 
quires but little ice and keeps the temperature even. 

The engraving shows two other chambers in which pro- 
visions may be put temporarily. The wall separating these 
chambers from the main chamber can be readily removed 
for cleaning. This invention has been patented by Mr. 
Charles J. Berens, of Washington, Indiana. 



The accompanying plate is a view of the exhibition build- 
ing, which is now in process of erection, and which, by 
the terms of the contract, will be finished by the 15th of 
June. The building is being erected by Mr. Jacob R. Gar- 
ber, from the plans of the architects, Messrs. Wilson Bro- 
thers & Co. 

The following brief description will give a general idea 
of its character: 

The main building will be rectangular, having a length 
on Foster Street of 283 feet and a breadth of 160 feet, ex- 
tending from Foster Street to Lancaster Avenue on Thirty- 
second Street, and part of the distance from Foster Street 
to Lancaster Avenue on Thirty-third Street. A tower sixty 
feet high will be situated at each of the four corners of this 
building. One central arch of 100 feet span and 200 feet 
iu length, of the Gothic style of architecture, will cover the 
greater portion of the space occupied by this building, while 
two smaller ones, having a span of thirty feet and running 
parallel to it on either side, will join the towers. The build- 
ing will have second story apartments at its ends on Thirty- 
second and Thirty-third Streets respectively, with stairways 
leading up in the towers from the ground floor. The tow- 
ers themselves will be three stories high. Two long and 
narrow hallways will afford communication between these 
apartments. The remainder of the ground will be inclosed 
by a large triangular building, one story in height and 
joined in the main wall. The main entrance will be at the 
corner of Thirty -second Street and Lancaster Avenue, an- 
other at Thirty-third and the Avenue, and one at each of 
the other towers. Five exits are provided for on the plans, 
but desirable changes may hereafter be made in the number 
and situation of both entrances and exits before the work 
is completed. 

The meeting of the American Association for the Ad- 
vancement of Science, which will be held this year in Phil- 
adelphia, and the expected presence of many representa- 
tives of the British Association, which will meet this year 
in Montreal, will attract a numerous and influential scien- 
tific gathering in Philadelphia during the time of the hold- 
ing of the exhibition; and iu order that so exceptional an 
opportunity to promote the interests of science shall not be 
lost, Congress has been requested to authorize the holding 
of a National Conference of electricians, to convene in 
Philadelphia at this time. Should Congress, in its wisdom, 
make the proper provisions for holding such a conference, 
the results promise to be of much value. 

A comprehensive scheme of classification has been care- 
fully elaborated; a system of rules and regulations to gov- 
ern the internal management of the exhibition has been 
adopted; provisions have been made in the interest of in- 
tending foreign exhibitors, to relieve them of all trouble in 
respect to the passage of their exhibits through the Custom 
House, and the proper reception and care taking of the 
same on their arrival; and arrangements have been made 
with a number of the leading transportation companies to 
return, free of charge, goods on which freight charges 
have been paid one way. 

The above information, expressed in detail, has been pub- 
lished in the form of a twelve-page pamphlet, which, with 



sively circulated in the United States and throughout 
Europe. 

There are evidences at this time, even, that the exhibi- 
tion will be one of unusual interest and value. The active 
participation of several of the scientific bureaus of the 
United States Government and of all the leading electrical 
companies is assured. Numerous inquiries both from offi- 
cial and private sources have been received from abroad, 

and interesting and valuable 
contributions from European 
countries are confidently an- 
ticipated. 

The circular of informa- 
tion herein referred to, with 
blank forms of application for 
space, may be obtained in the 
English, French, or German 
language by addressing a re- 
quest therefor to the Secre- 
tary of the Franklin Insti- 
tute, Philadelphia, Pa. 

We are indebted to the 
courtesy of the Journal of 
the Franklin Institute for 
the cut which accompanies 
this article. 



A Plan for Controlling the 
Spring Floods. 

A Canada correspondent 
suggests that, instead of one 
great reservoir, that would be 
dangerous as well as expen- 
sive, it would be better to 
build a system of detaining 
works on all the small 
streams. The idea is to begin 
at all points where a four 
inch pipe will discharge the 
average water, and there m ake 
a two-foot bank to hold back 
the surplus, building "hun- 
these small dams, at a cost of from 



dreds of thousands " of 
five to ten dollars each. 



IMPROVED SHIP CLEANER. 

In the frame, which is made strong and light, are journaled 
two parallel curved rollers, which keep the frame about an 
inch from the bottom or side or the ship. From near the 
corners of the frame project four arms, and in the end of each 
are placed two WKeel's, befween which the tightly drawn 
guide ropes pass. The frame is easily raised and lowered on 
these ropes, and brought against the surface to be cleaned. 
A frame, H, is pivoted in the blocks, G, projecting from the 
sides of the main frame. In the upper part of this 
frame is journaled a brush made with bristles of steel 
wire about six inches long. The shaft, K, of the brush 
projects beyond the sides of the frame, and is worked by 
means of two ropes, L, coiled reversely upon the projecting 
parts. When the brush is revolved in one direction by pull- 
ing on one rope, the other rope will be wound on the shaft 
and so on alternately, the shaft being revolved in opposite 
directions. The lifting rope, N, is secured to the end of the 




COOPER'S IMPROVED SHIP CLEANER. 

frame, H, passes over a pulley in an arm on the lower bar 
of the main frame, and then extends to the deck or to 
a boat at the side of the vessel. ■ By pulling on this rope the 
lower end of the frame, H, will be lifted from the side or 
bottom of the ship, and the brush will be pressed against it. 
The degree of pressure can be regulated at will, and barna- 
cles, rust, paint, etc., can be removed from a ship in a short 
time. The mnchine is rigged for work by extending a rope 
between suitable supports, and from a pulley on this rope are 
hung the guide ropes, which extend under the ship and over 
the gunwale on the other side. 



This invention has been patented by Mr. J. L. Cooper, and 
a blank form of application for space, has been issued in J further particulars may be had by addressing Mr. James O, 
the English, French, and German languages, and exten- 1 Cooper, No. 165 Fourth Street, Portland, Oregon. 
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An Etching Ink for Glass. 

For writing on glass with an ordinary steel pen, Dr. M. 
Muller prepares an ink containing fluorine. Equal parts of 
hydrofluoric acid, fluoride of ammonia, and dry precipitat 
ed barium sulphate are rubbed together in a porcelain mor- 
tar. When intimately mixed the mass is 
transferred to a dish made of platinum, lead, 
or gutta percha, and fuming hydrofluoric 
acid poured over it successively and rapidly 
stirred with a gutta percha rod, shaped like 
a pestle, until the impression left by the rod 
quickly vanishes. Glass written on with this 
ink is etched immediately, and the etched 
portions are so beautifully roughened that 
they are visible at a long distance. The ink 
only needs to act for fifteen minutes on the 
glass, and a longer action may be harmful, 
as the edges lose their sharpness. 

In making good etching ink, the quality 
of the barium sulphate is of great conse- 
quence. It must be prepared by precipitat- 
ing the solution of a barium salt (the chloride) 
with an excess of sulphuric acid, washing 
well by decantation, filtering, and drying at 
248° Fahr. (120° C). It is only in this man- 
ner that it can be obtained sufficiently fine 
and impalpable. 

This ink cannot, of course, be kept in glass 
bottles, but only in gutta percha vessels closed 
with corks protected with wax or paraffine. 
Owing to its greater specific gravity, the bari- 
um compound used to thicken it naturally 
settles, hence it must be well shaken each time 
before using. It can be preserved in glass 
bottles that are protected within with a layer 
of wax or paraffine, which can be easily ap- 
plied by warming the bottle over an alcohol 
or other smokeless flame, dropping in a piece 
of wax, and continually turning the bottle to bring the 
melted wax in contact with all sides. Even fuming hydro- 
fluoric acid can be kept in such a bottle. 

Concentrated hydrofluoric acid may cause serious inflam- 
mation and even ulcers, if left in contact, with the skin for 
some time, so that care should be taken both 
in making and using the ink not to touch it 
to the fingers. 

To make the etchings more distinct, and 
visible at a greater distance, it is frequently 
necessary with delicate lines, especially on 
graduated chemical ware, burettes, eudiome- 
ters, etc., to rub some red lead, soot, or clay 
over them. A small quantity adheres to the 
roughened surface, but it soon rubs off. The 
etchings made with this ink are so much 
rougher that if a strip of metal is rubbed 
over the lines some will adhere, and they ac- 
quire the color and luster of the metal. If a 
name is written on glass with this ink, and 
then the spot is rubbed with a thick brass 
wire, the name will appear in golden letters, 
and may be protected by a thin, colorless var- 
nish. Lead may also be used, but for chemi- 
cal apparatus, Dr. Muller employs platinum. 
— Neue Erfind. und Erfnhrungen. 

■ »-♦-• 

THE REMINGTON DROP HAMMER. 

The Remington drop hammer, the cut of 
which appears on this page, is of that class in 
which the hammer is raised by a stiff belt or 
board passing up between two friction rolls, 
and is so well known that we only describe 
the improvements. 

These consist in the lifting arrangements 
being detached from the upright ways, and 
in such a manner that the lifter gets no jar 
from the hammer, as it does in other drops. 
The lifter is made of a peculiar style adapted 
to this class of machines, very strong in all its 
parts. The friction rolls running parallel 
with each other are keyed strongly on a three 
inch shaft, and run in fixed bearings. One 
of the shafts is turned on an eccentric, and 
on the end of this there is a shackle or adjust- 
able lever, which is connected with a rod 
which runs down by the ways, and is con- 
nected with the base. On this rod are two 
clamps, which are easily adjustable, to vary 
the height of the hammer, in order to give a 
light or heavy blow. An automatic trip is 
connected with the catch bar in such a man- 
ner as to enable the operator to readily give 
any number of blows he may require, and at 
the same time have free use of his hands. 
The lifter can be used with any other drop. 
For further information address E. Reming- 
ton & Sons, Ilion, N. Y. 

— ♦-«»* 

Dtjbibtg the gales of the 26th and 27th of 
Jan., unprecedented wind pressures were experienced at the 
Forth Bridge works. Mr. Benjamin Baker reports that the 
strongest gusts gave a momentary pressure of 35J^pounds per 
sq. ft. on a large board, 300 sq. ft. area, and no less than 65 
pounds per sq. ft. on a small board, containing 15 sq ft. 



IMPROVED STEAK ENGINE. 

The annexed engraving shows a compact and light steam 
engine and boiler of simple construction, manufactured by 
Mr. A. H. Shipman, of Rochester, N. Y. The boiler is made 
from cast iron sections, having wrought iron tubes screwed 




in the boiler increases, the diaphragm closes, and the amount 
of steam admitted to the atomizer diminishes accordingly, 
thereby regulating the quantity of oil burned. 

A lowering of the pressure produces a contrary effect, and 
the fire is increased. The tank of oil can be kept at any 
distance from the engine and brought to it by 
a pipe. An automatically regulated pump, 
with plunger connected direct to main shaft 
by an eccentric, keeps the boiler constantly 
supplied with the proper quantity of water. 
The engine is placed in close proximity to the 
boiler, so that loss resulting from the use of 
long connections is avoided. 

The cylinder and its parts are inclosed in a 
steam tight box in which the steam exhausts. 
This keeps the cylinder hot, and insures the 
complete oiling of all the parts. 

The engine has two cylinders, with steam 
chest between them, and two piston heads, 
one to each cylinder, connected with a small 
rod. The pistons are hollow, and as the 
movement is vertical there is no friction caus- 
ed by their weight. The lower piston head is 
connected with the pitman, which is attached 
direct to the main shaft, no crosshead or 
slides being used. The valve is balanced. 
A governor acting direct upon the valve ia 
applied to engines for stationary work. 

The engine is especially designed for pro- 
pelling small boats because of its small size, 
light weight, little attention required and the 
small amount of room needed for storing 
fuel; when it is to be used for this purpose 
it is made reversible. The engine shown in 
the cut is furnished with a balance and band 
wheel for stationary work. 



SHIPMAN'S IMPROVED STEAM ENGINE. 

into them, and bolted together. Radiation is prevented by 
double jackets of sheet iron having an air space between 
them. An intense blast of fire is formed by pressure of air 
or steam flowing through an atomizer which throws a fine 
spray of kerosene into a fire box in the boiler, the fire being 




Building up milling Tools. 

If a solid mill intended for dressing a w idth of six and some- 
times eight inches is broken at any portion of its length, its 
usefulness will be impaired by so much as the break removes 
from the teeth their cutting surface. No remedy exists but 
annealing, turning down, recutting, and rehardening. Con- 
sequently, built up mills, are used for wide 
stretches, disks of three-quarters of an inch 
thickness, or less, being placed side by side on 
the same arbor and held by a set-up nut. If 
one of these breaks a tooth, it is a matter of 
slight consequence compared with the loss 
when a long mill breaks; the broken disk may 
be removed and a whole one substituted. 

But these built up mills leave necessarily 
behind them narrow uncut ridges, showing 
where the disks met side by side, and thus 
making imperfect work. An ingenious de- 
vice has remedied this defect and made the 
built up milling tod as perfect in the results 
of its work as the solid and expensive mill. 
The sides of the mill disks are cut into radial 
projections to the depth of the teeth, an alter- 
nate projection to an alternate depression — un- 
derstood by recalling the old-fashioned shaft 
couplings cast with lugs on their engaging 
sides, so that they locked together. By this 
method of forming She mills any number may 
be placed on a spindle, or arbor, and inter- 
locked, making a solid mill that will leave no 
circumferential tracks on its work. 

This mill has another advantage. Inside 
the circumference of alternate projecting 
teeth is a turned and finished portion extend- 
ing from the center hole out to the root of the 
teeth, forming the solid bearing of one disk 
against those next to it when they are assem- 
bled and set together with the common bind- 
ing nut. 

If two disks side by side make a cut ex- 
actly one and a half inches wide, which 
it is desirable to widen to one inch and nine- 
•sixteenths, this may be done by introducing 
" skims " or washers of paper without impair- 
ing the face continuity of the built up mill. 



Hois to Increase tbe Temperature 
Furnaces. 



of 
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REMINGTON DROP HAMMER WITH DETACHED LIFTER 



so placed as to be completely surrounded by water. This 
plan insures the combustion of all the oil, does away with 
smoke stack, and utilizes the heating power of the fuel. A 
diaphragm controls the Are, so that an even pressure of any 
desired amount can be carried at all times. As the pressure 



There is one application of gas as a fuel 
which was discovered by Mr. Fletcher two 
years ago, but is not generally known. This 
is the addition of a very small quantity of 
coal gas or light petroleum vapors to the air 
supplied by a blower or chimney draught to 
furnaces burning coke or charcoal. 

The instant and great rise in temperature 
in the furnace, and the great stability of the 
solid fuel used, are extraordinary. 

This is in fact, a practical application of 

the well known flameless combustion, the 

only sign that the gas is being burnt being 

the great rise in temperature and a decreased consumption 

of solid fuel; indeed, solid fuel is not necessary. 

^ ( » > » 

To polish tarnished nickel, use chalk or rouge mixed 
with tallow. 
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How- to Raise Early Flowers from Seeds. 

The season is approaching when every one interested in 
gardens feels the desire to begin operations. The weather 
for the next thirty days will allow little to be done out of 
doors in this latitude, but much may be done in doors, both 
in flowers and vegetables, cheaply and simply, by sowing 
seeds. No horticultural occupation is more interesting than 
that of sewing seeds to produce plants for resetting in the 
open ground when theseason is warm enough. 

All the leading kinds of flower seeds can be bought for 
five dollars. A writer in the Evening Post, who evidently 
has a practical knowledge on the subject, gives the follow- 
ing directions: The best way of sowing seed is not in flow- 
er pots, as is too often done; these are too porous and dry too 
quickly, particularly in the atmosphere of a sitting-room, 
where the air is necessarily much drier than in the green- 
house or hot-bed. Our best florists no longer sow seeds in 
earthenware, but use shallow boxes instead. Common soap 
boxes, cut into three or four pieces, making a depth of not 
more than one to two inches for the soil into which the seeds 
are to be sown, are convenient. Of course any size of box 
will do, but it should not be of greater depth than two 
inches, otherwise the soil will get too wet, and become sour. 
Care must be taken that the bottom of the box is left open 
sufficiently to allow the water to escape when given in ex- 
cess. Almost any good soil will suit, which, for conveni- 
ence, had better be procured from a florist. 

After placing the soil in the boxes make the surface per- 
fectly level and smooth, then sow the seed evenly over it, 
press it into the soil, and cover it. The rule is that all 
seeds should have a covering of soil equal to the size of the 
seed. 

When covered, water gently with a fine rose watering 
pot; this one watering will usually be sufficient until the 
seeds come up; in any case, the soil should not be again 
watered until, by its light color, it shows indication of being 
dry. Although seeds will germinate in the dark, the mo- 
ment that they break the surface of the soil they should be 
placed in the lightest possible place. 

The temperature best suited to the germination of nearly 
all seeds is about 60° at night with 70° during the day. After 
the seeds have started to make the rough leaves, they should 
be replanted from the seed boxes into similar boxes at dis- 
tances from an inch to an inch and a half apart, where they 
can remain to be set out in the open ground, from the mid- 
dle to the end of May. 

It is very important to get the proper kinds of flower 
seeds, because there are hundreds of varieties offered in the 
seedsmen's lists that it would be useless for the amateur to 
attempt to cultivate. For want of discrimination in selec- 
tion, much disappointment ensues. The kinds recommend- 
ed to give the most general satisfaction are asters in variety, 
balsams (camellia flowered), candy tuft in variety, cocks- 
combs, chrysanthemum, tri-color, coleus, convolvulus, 
cypress vine, geraniums, marigold (gold-striped), mignon- 
nette, pyramidal and spiral, pansy in variety, Phlox drum- 
mohdii, petunia, single and double, stocks, verbenas, and 
zinnia. 

Another plan, very satisfactory with amateur gardeners 
raising flowers, is to purchase very small plants from the 
florist about the first week in April, which at that season 
can be had at about one-third the price they are sold for in 
May. These plants are shifted into pots a size larger, and 
can be kept in the sitting-room where there is plenty of 
light. By the time of planting out in May they will have 
grown to be large and fine plants. They will require but 
little care. The kinds of plants best suited for summer 
flowering that can be safely grown in the sitting-room are 
begonias, chrysanthemums, carnations, geraniums of all 
kinds, fuchsias, heliotrope, and monthly roses. There are 
many others, of course, but these are the simplest and such 
as will be most satisfactory. 

A tea rose that bids fair to be a treasure is the-"Mme. 
Ched. Gunniroisseau," a monthly, of magnificent yellow 
tint, something like the " Isabella Sprunt," only much finer. 

— < « > » ■ 

Unconscious Bias In Walking. 

Mr. G. H. Darwin, in Nature, states that some ten years 
ago he made a few experiments upon the subject of "Un- 
conscious Bias in Walking." He began by walking him- 
self, and getting various friends to walk, with eyes shut in 
a grass field. All walked with amazing crookedness in 
paths which were not far removed from circles. Two of 
the circles described were not more than fifty yards in 
diameter, although the pedestrians thought they were going 
straight. All diverged to the right excepting one, who was 
strongly left-handed. 

"I then got eight village schoolboys, from ten to twelve 
years of age," continues Mr. Darwin " and offered a shil- 
ling to the boy who should walk straightest blindfold. Be- 
fore the contest, however, I dusted some sawdust on the 
ground, and after making each of the boys walk over it, 
measured their strides from right to left and left to right. 
They were also made to hop, and the foot on which they 
hopped was noted ; they were then made to jump over a 
stick, and the foot from which they sprang was entered ; 
lastly, they were instructed to throw a stone, and the hand 
with which they threw was noted. Each of these tests was 
applied twice over. 

" 1 think they were all right-handed in throwing a stone, 
but I believe that two of them exhibited some mark of being 
partly left-handed. The six who are totally right-handed 
Strode longer from left to right than from right to left, 



hopped on the left leg, and rose in jumping from that leg. 
One boy pursued the opposite course, and the last walked 
irregularly, but with no average difference between his 
strides. When I took them into the field, I made the boys 
successively take a good look at a stick at about forty yards 
distance, and then blindfolded them and started them to 
walk, guiding them straight for the first three or four paces. 
The result was that the left-legged boys all diverged to the 
right, the right-legged boys diverged to the left, and the one 
who would not reveal himself won the prize. The trial was 
repeated a second lime with closely similar results, although 
the prize winner did not walk nearly so straight on a second 
trial. 

"I also measured the strides of myself and of some of my 
friends, and found the same connection between divergence 
and comparative length of stride. My own step from left to 
right is about a quarter of an inch longer than from right to 
left, and I am strongly right-handed." 

Mr. Darwin believes that nine out of ten strongly right- 
handed persons are left-legged, the reason being that every 
active effort with the right hand is almost necessarily ac- 
companied by an effort with the left leg, and a right-handed 
man is almost compelled to use his left leg more than the 
other. 



IMPROVED STEEL HORSE COLLAR. 

The accompanying illustration represents a horse collar 
manufactured by the Steel Horse Collar Company, of Fitch- 
burg, Mass. It is provided with a hinge at the top and a 
spring latch at the bottom, which instantly locks the collar 
on the horse when the sides are pressed together. The 
rapidity with which this collar can be securely fastened has 
recommended its use in a great many fire departments 
throughout the country, and praise in its favor has been 
general. The collar is strong, light, and durable, and pre- 
sents a very neat appearance, being made of steel, and as no 
hames are used, the weight on the animal's neck is much 
reduced, and the liability of sore necks lessened. It has a 
uniformly smooth surface, and always keeps its perfect 
shape. It being a good conductor of heat, scalding of the 
skin of the animal is obviated. The collar and pad are 




'IMPROVED STEEL HORSE COLLAR. 

covered with zinc, which has a healing effect, and it is 
claimed that sore necks and shoulders can be healed under 
this collar while the animal is continuously at work. 

This collar is well adapted for the use of canal men and 
farmers. The draught on a tow line or plow team being 
continuous generates excessive heat on the animal's shoulder, 
which soon produces sores. The same collar can be fitted 
to horses with necks of different sizes and shape, as each 
collar is adjustable at the top and bottom. Pressure upon 
the windpipe and the possibility of choking are prevented 
by the shape of the collar at the bottom. This collar has 
been thoroughly tested in extreme hot and cold wet weather, 
and for light and heavy draught, and it has given good re- 
sults and is highly spoken of by those using them. 



Doctors and Disease In Central Asia. 

Among the peculiar diseases which prevail in Asia there 
are three which are interesting from the limited area they 
infest, viz., the rischta, leprosy, and the sartian sickness. 

The rischta, thus designated by the natives of Turkestan, 
is a nematoid worm belonging to the family of the filarides. 
It is peculiar to many places in Turkestan and Bokhara. 
The cities of Djizak and Karchi abound in it; it is found 
elsewhere, but in far fewer numbers. The disease itself is 
caused by the presence under the skin of a worm which 
sometimes attains the length of 90 cm. At this point a red 
tumor forms, from the apex of which emerges a white spot, 
which is the anterior extremity of the worm. The disease 
is sometimes accompanied by fever symptoms, pains in the 
bones, and a general swelling of the part attacked. The 
rischta buries itself by preference under the skin of the 
hands, arms, or legs. Abandoned to itself, it slowly comes 
out from its retreat, but takes many weeks and usually is 
ruptured, suffering a group of smaller worms to escape in 
the wound. The disease is then greatly aggravated, for the 
whole brood of embryos secrete themselves in the surround- 
ing muscles and tissues, where it is very difficult to destroy 
them. 

The only method of radically curing the disease is to de- 
stroy the worm as soon as he makes his appearance in the 
abscess. The native doctors are very skillful in performing 
this, and rarely fail to effect a cure. The Tabib foi this 
purpose takes a needle, and raises the skin around the dis- 



eased spot over an area of many centimeters. Then en- 
larging the wound, he passes his lancet beneath the worm, 
which he raises, while he catches the free extremity of the 
rischta in the fork of a little stick of wood slit at the top. 
Pushing from below up with the lancet, and rolling the 
worm around the stick according as he disengages himself, 
the doctor succeeds in extirpating the parasite in less than 
two minutes. Sometimes many individuals are lodged to- 
gether in the same spot. 

The rischta passes its early life as a cyclops or small 
crustacean in stagnant water. The second phase of its ex- 
istence is completed in the human body. The cyclops im- 
bibed in drinking passes into the alimentary canal. Here 
the reproductive organs of the worm are developed, and 
fecundation follows. The males die, and the pregnant fe- 
males traversing the walls of the digestive tube follow the 
blood capillaries and finally lodge in the subcutaneous 
tissues. 

The rischta is the result of sewage contamination. The 
cities of Turkestan are supplied with water from innumera- 
ble canals called aryles, which traverse the cities in all direc- 
tions and become receptacles and conduits of sewage. This 
water is never drunk by Europeans unless filtered or boiled, 
and they consequently suffer less from these loathsome 
troubles. 

The sartian malady, known in a great number of places un- 
der a variety of names, consists in the formation of excres- 
cences, generally only one, rarely many in the same place, and 
appearing ordinarily upon the hands or face. These tubercles 
secrete a serous liquid, then cover themselves with a white 
crust, while they increase in size, invading a larger portion of 
the patient's body. They cause no pain. The disease is 
cutaneous, not attacking the bones or the mucous membrane. 
Left to itself it disappears at the end of a period more or 
less long, leaving, however, deep scars, and sometimes re- 
moving the side of a nose, a portion of a cheek, or an end 
of an ear. It is a frequent occurrence to encounter in the 
streets mutilated figures. It arises from the contaminated 
and impure water. It attacks women more readily than 
men. Fortunately the native doctors are learned in its 
treatment, and effect cures without causing disagreeable 
scars. They employ pomades or unguents, into the compo- 
sition of which there frequently enters sulphate of iron, 
honey, vinegar, oil, oxide of lead, cantharis probably, etc. 

The most serious endemic disease of these countries is 
leprosy. It attacks, however, only a limited number of in- 
dividuals. The regions nearest to Turkestan where lepers 
are found are the Caucasus, Lower Volga, Don, and 
Crimea. 

In Turkestan there can be seen three, characteristic forms 
of leprosy: the tuberculated, spotted, and anestherique. 
Leprosy is a constitutional chronic malady which especially 
affects the mucous membranes and the skin, producing 
either red, yellow, brown scaly spots or pustules or tuber- 
cular or diffuse infiltrations, ulcerous or not, and frequently 
leading to the loss of the organ attacked. 

Leprosy can be cured to-day by hygiene, hydropathy, and 
galvanism, but in Central Asia no cure is known for a leper, 
and every individual attacked is consigned to a death more 
or less slow. In 1869 Dr. Saveljeff found twenty-nine in- 
mates of a leper refuge near Tachkent. Almost all were 
covered with the characteristic scales. Some had pustules 
upon the hands and upon the body; others were blind. 
With four of them the disease had made the fingers and toes 
fall from the hands and feet; another was a monster; all at- 
tacked in various degrees. The traveler will find them at 
the gates of the cities, waiting for some passer-by to take 
compassion on them and give them alms — a sad, wretched 
group of huddled and beseeching victims. 

Most frequently they unite their miseries, inhabiting the 
same place, generally the leper refuges. These quarters or 
establishments are veritable ghettoes, with ne communication 
with the inhabited regions round about. 

One can imagine the miserable life led by these unfor- 
tunates. Prey to corporal torments sometimes terrible, re- 
duced to live upon public charity, despised, isolated from 
all the world, dead before the end of life, hopeless, and in 
beggary. This picture, however, is overdrawn. The inter- 
val between enjoyment and suffering is not a great one 
among barbarous peoples; they have fewer needs, and soon 
attain a personal contentment not very intense or enviable. 
In the same way, their ills are not so insupportable. And 
even the lepers in their miserable fellowship and absolute 
relief from all civil duties seem to experience a certain sort 
of satisfaction. 

The cause of leprosy has never been defined clearly, and 
in general terms is assigned to climatic terrestrial influences 
favoring its development. Turkestan is a favorable nidus 
for the nurture of this horrible complaint, and those who 
wish to study its etiology should visit je regions of Central 
Asia, where its manifestations are various and where it ex- 
ists in an unmodified form. It has been averred that leprosy 
is not hereditary. It certainly is so in Central Asia, where 
the offspring of lepers fall almost invariably victims to its 
horrible ravages. — From Revue Scientifique. 

«i n» 

Compressed Air Locomotive. 

Col. Beaumont, whose many successful mining locomo- 
tives hauled by compressed air are now extensively used in 
Europe, states as one of the results of his practical experi- 
ence that one cubic foot of air under a pressure of 1,000 
pounds to the square inch will take a load of three tons for 
one mine on any of the colliery tracks. 
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Snake Swallowing Its Eggs. 

To the Editor of the Scientific American: 

Noticing the article in March 8 issue of your valuable 
paper concerning "Curious Facts about Snakes," I am 
prompted to pen an experience of my own in same field, 
which occurred a few years ago near Mystic Bridge, Conn. 

While picking whortleberries — must have been in July or 
August — attention was called to the exposed side of a large 
adder in the dry oak leaves. 

The head and most of the body were hidden. After being 
killed by a stone's blow, her unusual size in circumference 
prompted further investigation. Inside were found a num- 
ber of " wee " snakes — a dozen or so — quite well developed, 
which, though possessing power to advance slightly by 
quick wave motions, yet gave unmistakable signs of having 
been swallowed from the nearly developed egg itself with entire 
contents. Portions of the yolk, unseparated from the 
little ones, coupled with the fact that one of the small snakes 
showed far less development than its brothers and sisters, 
(in fact, was either deformed or needed a longer period 
wherein to absorb the sustenance from the yolk still consti- 
tuting a large part of its organization), led me unhesitatingly 
to the conclusion that theinstinct of the mother had led her, at 
about the season of development, to the place where the eggs 
were deposited, and she had then swallowed their contents. 
Growth and development would have there continued till 
the offspring first saw light at the mother's throat. What 
more natural than that the little fellows find their way back 
down the throat for protection 1 

Imagination is not being tested when recording this obser- 
vation. I am assured, if similar observation has never been 
recorded previously, future search will prove it true. 

Perhaps all kinds of snakes may not do thus. The mat- 
ter is worth some trouble and search. 

John S. Palmbe. 

Texarkana, Ark., March 11, 1884. 



Snake Swallowing Its Young. 

To the Editor of the Scientific American : 

In your issue of tlie Scientific American March 8, in an 
article on " Snakes, " the fact of " mother snakes " swal- 
lowing their young is spoken of as something unusual. 

Some years since while hunting I came across a striped 
harmless snake about 3 feet long, common in this part of 
Iowa, with two small snakes protruding from her mouth 
about two inches. On closer observation fiveothers were dis- 
covered near her head on the ground, each about five inches 
in length. My curiosity being aroused I drew near, when she 
immediately proceeded to pick up each of the other five by 
(he tail singly, at the same time swallowing down the two 
whose heads projected from her mouth, until she swallowed 
them all, usually there being two on the way down at the 
same time. 

Disturbing the last two by presenting a weed to their heads, 
they bid me defiance by darting forth their little red tongues, 
showing all the spirit of their kind, and slowly retreated 
down their mother's throat. On killing the mother snake 
about a dozen in all were found in her throat and stomach. 

J. G. Ratcliffe. 

Waukon, Iowa. 

TVATEB BASIN IN ARIZONA. 

The dry, hot southwest winds devastating successively New 
Mexico, Western Kansas, Nebraska and portions of Dakota 
suggest the idea whether it would not be possible to create an 
artificial basin or body of water somewhere in New Mexico 
or Arizona, the evaporation from which would mitigate the 
effects of the hot winds in the States aforenamed. 

Some years since I read that Gen. Fremont had some 
such scheme projected. Has it ever beenproved to be prac- 
tical? J. G. R. 



Interesting Facts about Platinum Wire. 

2b the Editor of the Scientific American: 

In your issue of March 22, you state that platinum wire 
fine enough for cross hairs of telescopes is too weak to han- 
dle successfully. Dr. Wollaston published in 1813 (Philos. 
Trans.) an acount of his making the wire Tj&jnr lucu diam- 
eter. Our Mr. E. W. Arms has, since the fall of 1876, han- 
dled large quantities of it, as shown in hundreds of transits 
and levels now in use. The size ordinarily used for field 
transits is platinum wire of 0003 inch, covered with silver to 
O'l inch; this drawn to 0003 inch will leave the platinum, 
when the silver is dissolved off, to be 00009. This wire 
will sustain a weight of four grains or a ball of wax the size 
of a pea. W. & L. E. Gurley. 

Troy, N. Y., March 21, 1884. 

Spring Floods and the Sewers at Cairo, 111. 

To the Editor of the Scientific American : 

Our city, as many of your readers know, is surrounded 
by levees to protect us against overflow during high water. 
The flood month is February, and we then have generally the 
heaviest rains of the year, which sometimes raise the 
water inside the levees; during this time our sewers have to 
be closed to a rather uncomfortable height. Now, during 
high floods, a current of water passes our sewer outlets at 
the rate of from 5 to 7 miles per hour. Could not one of 
your many readers suggest through your valuable paper 



some way howtobest make use of this current, to relieve 
us of the water gathered inside the levees? Has such a 
thing as a siphon or suction created by the current been 
used anywhere ? 

Our highest water rises to about 15 feet above the sewer 
outlets. J N0 . A. Miller. 

Cairo, 111., March 20, 1884. 

■ — « in » 

The War against the Patent Laws, 
To the Editor of the Scientific American : 

The interest which is now exciting the discussion upon the 
importance of scrupulously guarding our patent laws against 
the machinations of a combination of railroad sharks, rule 
or ruin grangers, and our ignorant and reckless Congress- 
men, may eventually be the means of casting a ray of light 
into the dark corners of the craniums of some of these 
would-be figure heads. It is said figures won't lie, yet 
they may be so arranged as to completely misrepresent the 
truth. 

In regard to the best interest of the railroads, it is suscep- 
tible of demonstration that they are only conuiving at their 
own ruin in their efforts to destroy the protection now given 
to inventions. 

We have just returned from a tour on which we visited 
some of the most extensive manufactories of agricultural 
machinery at Dayton and Springfield, Ohio, where unusual 
opportunity was offered for comprehending the character 
and magnitude of the business there conducted in the manu- 
facture of every machine used by the farmer, for cutting 
the furrows, pulverizing the soil, depositing the seed and 
fertilizers, cultivating, harvesting, and thrashing the crops. 
And although it has required half a century of the slow 
but patient, unceasing efforts of hundreds of thousands of 
earnest workers, morally and physically, to bring these ma- 
chines up to their present slate of perfection, the substance 
of the whole history may be condensed into the space of a 
nutshell and expressed by a few words — the stimulus offered 
by the patent laws, giving ownership to the inventor in his 
own creations, did it all. 

Of the vast manufactures of Springfield, the first in order 
in magnitude and productive capacity are the Champion 
Mower and Reaper Works, of which there are three distinct 
plants. The Whiteley, Fassler & Kelley, the most recently 
erected, claims first rank, presenting a continuous and 
uniform frontage parallel with the railroad track for eleven 
hundred feet, and nearly as far at right angles, being in form 
of a hollow square. 

The external aspect of the massive structure will suggest 
to any one that something more than usual is going on 
within. 

It will suffice to say that the combined operations of the 
three works result in turning out a complete reaping ma- 
chine in the space of one and two-thirds of a minute, dur- 
ing the ten working hours of the day. 

An inspection of the wilderness of mowing machinery 
shows that it has come from the most reputed builders of 
the country. The entire equipment, almost, of the machine 
shop is from the Pratt & Whitney Co., Hartford, Conn., 
and the woodworking from equally distinguished manu- 
facturers, which is a guarantee of the superior character of 
the work turned out by these factories. 

When fully completed, these works will supply from the 
ore all the steel used in their works. 

The old and original Champion Works, which stand near 
the heart of the town, are hemmed in so that no expansion 
is possible, while the third works, at Lagonda, a mile out, 
are on a scale corresponding with the first. 

The trains of cars which are continually being loaded 
with these machines to be distributed throughout the States 
and Territories, while many train loads are taken to the 
shipping ports to go to foreign countries, should convince 
any one that the railroad owners were having a good thing 
of it, and it would be expected that their sympathies were 
with these manufactories, but, strange to bave to say, such 
is not the truth. 

These works constitute but a fraction of the productive 
power of Springfield. In the article of horse rakes, Spring- 
field and its neighbor town, Dayton, annually aggregate 
some sixty-five thousand machines; and allowing one hun- 
dred and ten machines to the carload, nearly six thousand 
cars are required to convey this special kind of goods to 
their destination, while many train loads are shipped to 
foreign countries. 

To bring the raw materials to these factories furnishes 
employment to a much larger number of cars, to say noth- 
ing of the thousands of tons of coal and other articles con- 
sumed directly and indirectly by the army of operatives in 
and about these works. 

And when we take into the account the combined pro- 
ducts of these factories, and their dependence upon the 
transportation facilities of the country, and the endless 
sources of revenue it affords to them, it would seem noth- 
ing short of madness on the part of railway owners to in any 
way restrict their protection under the patent laws. 

In further illustration of the fostering influence of patents, 
since last harvest three new plants for three large industries 
have sprung up in the town of Springfield, on locations 
selected to secure unrestricted bounds for expansion from a 
future growth of solid business. These men have been in- 
duced to invest their capital from the successful operations 
of the old establishments, which have been producing the 
same line of goods 



which would protect them in the business, and thereby ren- 
der the investment secure; and without this reliance upon 
the plighted faith of the government or its servant these 
millions of investment wouid not have been made. This sin- 
gle instance will illustrate the history of the thirty odd manu- 
factories at Springfield; those of Dayton as well. 

Now, the inevitable result which must follow the criminal 
course being pursued by the railroad corporations and our 
blind and reckless Congress will be to give the privilege to 
whoever chooses to take these perfected machines for pat- 
terns, go further West, where the supply of materials is 
cheap and inexhaustible, setup business, and in a short time 
supply the customers of our factories at lower prices than it 
will be possible for them to do; and the railroads will have 
only the business of hauling the finished work, and will be 
relieved from hauling the raw materials, which now is worth 
more to them than that of transporting the goods. 

Can any candid, reflecting, well-disposed man look these 
facts squarely in the face, and then say there is no truth in 
them? 

It is acknowledged by all civilized people, that he who has 
succeeded in supplying the means with which his fellow 
men can accomplish a greater amount of work, and that in a 
better and cheaper way than it was possible to accomplish 
the same previous to the use of his method, is the benefactor 
of his race; while he who attempts without authority to 
take that from his fellow man which is rightfully and justly 
his own property, is acknowledged by all civilized people 
to be a thief. 

S. L. Denney. 

Strasburg, Lancaster Co., Pa., March 26, 1884. 



Hand and machine made Putty. 

How the two kinds are made, and the difference between 
them, is related by an old painter to the ubiquitous reporter 
as follows: 

The best is made of raw linseed oil and whiting, the 
latter being simply chalk, ground in a mill like flour. It 
comes out with a fine flint grit in it. Before making putty 
of it, a few old fashioned men who believe in making the 
best of everything, wash the grit out. The fine flour is then 
dried. If it is not dried perfectly, it takes up more oil than is 
desirable or profitable. From 500 to 600 pounds — about 15 
per cent, by weight of raw oil to 85 per cent, of whiting — 
are put in a chaser and thoroughly mixed. The chaser is an 
annular trough, 10 feet in diameter. From a vertical shaft 
in the center two arms extend, on the ends of which are 
heavy iron wheels that rest in the trough. When the shaft 
revolves, the wheels chase each other around the trough. 
When mixed, it is packed in bladders for convenience in 
handling. The adulteration of putty is effected by mixitig 
marble dust with whiting. It costs about a quarter of a cent 
a pound, and whiting costs twice that. Paraffine oils, at 
from 20 to 30 cents a gallon, are used instead of linseed oil 
at 60 cents. The marble dust makes the putty gritty, and 
the cheap oil makes it sticky. Cheap putty is decidedly 
cheap. Putty in bulk, wholesale, is worth $2.12 a hundred 
pounds. The other window glass cements run from $1.40 
to $1.75. They are dear at that. They take longer to put 
on and longer to dry. Putty is neither imported nor ex- 
ported. A lot was brought over a long time ago, but that 
was when oil was very high. The whiting comes from Eng- 
land. 

A superior article of putty is made, however, by the fur- 
ther addition of white lead in oil, japan varnish, and a small 
quantity of turpentine, which makes a hard cement that does 
not shrink, and when dry can be rubbed down with pumice 
stone or dusted with sand paper, so smoothly will it cut, 
Even in the common sorts of putty it is well to use some 
white lead if a hard putty is desired. 



" Creditable and Serviceable modern Cruisers. '» 

In such language does the President refer to the vessels 
now approaching completion, as a step in the "reconstruc- 
tion of the navy." The severe criticisms made upon the 
plans of the new cruisers are not ignored, but the " charac- 
ter, experience, knowledge, and skill " of the designers are 
thought to weigh a good deal against these criticisms, and 
the President thinks it would be " an act of national impru- 
dence " to relinquish or postpone,on account of the criticisms, 
the building of substantial additions 3 - early to our present 
navy. The finishing and armament of the monitors already 
under way is likewise urged upon Congress, as are also the 
recommendations of the Gun Foundry Board for promoting 
the production of material for heavy cannon at private steel 
works, and that two government gun factories should be 
established — all as being demanded by " considerations 
which concern the national safety and honor." 



The Keely Motor Stuck Again. 

Keely's first week of solitary confinement with his motor, 
for the purpose of "focalizing and adjusting the vibrators," 
has resulted, not in the single revolution which is to de- 
monstrate his final triumph, but in another postponement. 
We learn from one of our contemporaries that the stock- 
holders met in Philadelphia on the 26th, and waited with 
great excitement for a report from Keely. He sent word 
that the "focalizing" was making rapid progress, that he 
was too busy to leave it even for a moment, and that they 
could fix a date for exhibition on or before April 10. Then 
But the first step was to secure the control of patents ' the stockholders separated, cheerful and hopeful as usual. 
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THE NEW DYNAMITE GUN. 

Ever since the introduction of what are known as high 
explosives, some means have been sought by which they 
could be thrown from guns with accuracy, and a sufficient 
distance to render their use practicable for purposes of war. 
The nature of dynamite and nitroglycerine precludes their 
being loaded in cannon and fired in the ordinary manner by 
.gunpowder, which has been proved conclusively in many 
ways, and has almost invariably led to the destruction of 
the gun in which the attempt was made. 

Thus far the application of high explosives has been prin- 
cipally confined to torpedoes. These latter in their various 
forms have attracted a great deal of attention, different 
governments spending large sums in maintaining and per- 
fecting them. The various sys- 
tems, while undoubtedly advan- 
tageous in a great many cases, 
are, nevertheless, restricted in 
their very nature, and this has 
stimulated investigators to de- 
vise means b}' which high ex- 
plosives, such as dynamite, 
could be projected " overland " 
with safety. 

It is now claimed that this 
knotty problem has been put in 
a fair way of being solved, and, 
strange to say, by a medium 
long since applied to the pro- 
pulsion of projectiles, but 
the use of which has never yet 
been attended with sufficient 
success to warrant its permanent 
introduction. We refer to the 
use of air and steam under high, 
tension, and in the new dynamite 
gun compressed air of very high 
tension is used as the propelling 
power. 

This new gun is the joint in- 
vention of a number of men 
under the leadership of Mr. H. 
D. Winsor, of New York, and 
one form of it is now undergo- 
ing a"series of tests ordered by 
the Government, which are 
being made under the special 
direction of Lieut. E. L. Za- 
linski. In the mean time a de- 
scription of the apparatus will 
be interesting as illustrating a 
new departure in appliances of 
war in a direction which has 
heretofore proved unsuccessful. 

Our illustration represents the 
4 inch gun which is now build- 
ing at the Del amater Iron Works, 
New York, and which embodies 
the latest improvements. It 
will be seen to consist of a 
tube, 40 feet in length and J^ 
inch thick, mounted upon a light 
steel girder. The latter is trun- 
nioned and is pivoted on a cast 
iron base, thus enabling it to be 
swung into any desired position 
and range. To assist in the 
latter operation guys are placed 
on either side of the base, and 
their length can be altered and 
fixed by turning the hand wheels 
shown. 

Compressed air is introduced 
to the gun from below and 
passes up through the center of 
the base, the pipe connecting 
with one of the trunnions 
(which are hollbw); it is thence 
introduced into the pipe shown 
at the side of the gun leading 
into the valve. This valve is a 
continuation of the breech of the 
gun, to which it is connected by 
the short passage shown. 

An important feature of the 
system is the projectile, or dart, 
and upon which the success of 
the undertaking greatly depends. 
By referring to the illustration it 
will be seen to consist essentially 
of two parts, and while several 
different modifications have been tried, the principal features 
are alike in all of them. 

The forward part of the dart consists of a thin brass tube, 
into which the charge of dynamite is inserted. At the rear, 
the tube is closed by a wooden plug, which flares out toward 
the rear until its diameter equals that of the bore of the 
gun. The forward end of the brass tube shows a mass of 
some soft material, into which is inserted a pin firmly held 
in place, the end being closed by a conical metal cap. Pro- 
vision has also been made to allow a certain amount of air to 
act as a cushion for the dynamite cartridge, thus lessening 
the shock due to a sudden discharge. It is therefore claimed 



that, under ordinary circumstances, there is little danger of 
the charge exploding, since the pin cannot reach it and 
ignite the fulminate at its end; but when thrown from the 
gun the impact against a body will displace the soft material 
and drive the pin home, causing an explosion. 

Another feature of the projectile is the power which it 
possesses to correct, to a certain extent, the deflection due 
to a side wind. It will be noted that with the present con- 
struction the center of gravity of the dart is some distance 
forward of its center of figure. A side wind would, there- 
fore, acting upon the lighter rear part, have the tendency to 
deflect it so as to turn the head of the dart into the wind, 
which action would, in a measure, tend to keep it in the line 
of its trajectory. The firing of the gun, if the expression may 



great step in advance will have been made, and one which 
will work great changes in warfare, both naval and military. 
As an auxiliary to coast and harbor defences such a gun 
would be of great value; and placed on board small launches 
the latter might approach and hurl their deadly missiles 
with great accuracy, the absence of a loud report and 
of a flash of fire giving additional security from detec- 
tion. Another advantage of these guns is their cheapness; 
their cost is but a trifle compared with that of other 
guns of equal power of destruction ; and whereas the latter 
require heavy special machinery and many months of 
labor to complete them, the former can be built in any 
well equipped shop in a period of time not exceeding 
a month, if need be. Nor does it seem unlikely that the 




be used, is accomplished in the following manner: The 
dart is inserted in the breech, and a gas check placed in 
position; a lever then being moved, the valve is opened, 
and the air pressure admitted. 

This method of discharge will, it is thought, obviate the 
danger of shock, which had heretofore proved a stumbling 
block to success, and in addition the valve controlling me- 
chanism is automatically arranged to admit the air gently 
at first, to overcome the inertia of the projectile, follow- 
ing with full pressure, and finally closing at the proper time, 
as the dart leaves the gun. 

It will readily be seen that, if this gun prove successful, a 



system may be applicable to the use of armies in the field 
when engaged in siege operations. 

Experiments made thus farhave shown that the apparatus 
can be depended upon for a fair degree of accuracy and 
rapidity in firing. As regards the range attainable, the 
two inch gun now being tested has attained 1%, miles with 
a pressure of 420 pounds to the square inch. In the four 
and six inch guns which are in course of construction, 
it is intended to use pressures of 3,000 pounds and over, 
by the use of which a range of three miles is hoped to be 
attained. 

While this new application of compressed air to the pro- 
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pulsion of dynamite is no doubt valuable, it is hardly to 
be expected that it will, with its limited range, ever take the 
place of heavy ordnance— a point which its inventors 
wisely do not claim; but if it shall transpire that the gun 
is, in itself, a practical success for much shorter distances, 
it will be of the greatest importance and a valuable acces- 
sion to our present appliances of war. 

Especially will this be so in this country, where our coast 
line is so extended, where good harbors are so numerous, 
and appropriations for harbor defense so meager and so of ten 
nil, and where in fancied security we expose our de- 
fenseless shores to hostile invasion; under these circum- 
stances does it become necessary for us to substitute cunning 
for might, and rely upon some such means as torpedoes and 
dynamite guns to protect us from unexpected and uninvited 
approach. 

Basket "Willow. 

E. H. McJ. asks what is basket willow, and where can it 
be obtained ? A. It is a species of the genus Salix that is 
popularly known as swamp willow, or osier. For basket 
purposes the stump or stool is kept down by the cutting of 
the shoots annually, which are the portions used in basket 
making. It may be obtained in a wild state, being identical 
with the native pollard willow, or cuttings may be got from 
any reliable nurseryman. 

About twenty-five years ago Col. Samuel Colt of revolv- 
ing pistol fame reclaimed from the overflows of the Con- 
necticut River, at Hartford, Conn., a vast area of land by 
means of extensive dikes which now form a portion of 
the street geography of the city. Within the area thus 
reclaimed he built bis enormous factory and villages for his 
workmen. To protect the banks of the dikes from the action 
of the river currents 
and the destroying in- 
fluences of rains atid 
melting snows, he 
planted them thickly 
with osiers — the basket 
willow — and cut, or 
rather mowed, the 
shoots every summer 
with the intention of 
sending the vigor of 
the plants into the 
roots, so as to bind the 
inclined surface of the 
dikes in one mass. The 
result was just what ^ 

was expected as to co- 
hering the particles of 
the banks, but it forced 
the consideration of 
the utilization of the 
shoots annually cut 
away. 

To do this, Col. Colt 
imported Swiss basket 
makers, built a collec- 
tion of Swiss-fashioned 1 . : .... 
cottages for them, and 
for several years (until 
his death) carried on 

the business of willow basket making. This industry has 
since ceased, but tbe osiers still grow in great luxuriance. 
The sides of the Colt dike in Hartford contain enough of 
osiers to plant hundreds of acres, as all that is necessary to 
insure growth is to insert a cutting in ground that is not 
absolutely dry. 

»<♦»♦ 

The Maple Sugar Season. 

It is so easy to adulterate maple sugar with cane sugar, 
or maple sirup with glucose, that those who really care for 
the genuine article And it rather difficult to get. This was 
notably the case last year, when the weather was not pro- 
pitious for a good yield of maple sap. The best conditions 
for a good sugar season are found when the ground has been 
deeply frozen by a severe winter, followed by a spring 
which commences to open early, but gives several weeks of 
alternate freezing and thawing, before the frost is all out of 
the ground. Weather when it freezes quite sharply at 
night and thaws freely during the day, always gives a good 
" sap run." The following tables show the yields of maple 
sugar in tbe principal sugar producing States for the years 
1870 and 1880, as given in the census reports of those 
years : 

1870. 1880. 

lb. lb. 

Vermont 8,864.302 11,261,077 

New York 6,692,040 10,693,619 

Ohio 3,469,128 2,895,782 

New Hampshire 1,800,704 2,731,745 

Michigan 1,781.855 3,423,149 

Pennsylvania 1 ,545,917 2,866,010 

Indiana 1,332,332 235,117 

Total 25,486,278 34,106,499 

But the above table only includes those States producing 
over 1,000,000 pounds. The addition of the product of 
those other States which produce less than this amount an- 
nually would considerably swell the above total for 1880, 
and probably bring it up nearly, if not quite, to that of 
1860, which was about 40,000,000 pounds, and the largest 
ever recorded. This, at an average of 10 cents per pound, 
would give a value of $4,000,000. 



JADE AND JADE OBJECTS FROM CENTRAL AMERICA. 

In the American Museum of Natural History, on the gal- 
lery floor, there is displayed a group of curiously carved 
objects. Their colors are various shades of green, changing 
from a white faintly greenish in hue through a bright apple 
green to dark jasperoid oli ve. Their appearance is enigmatic, 
and their singular and bizarre forms and sculpture lend an 
agreeable contrast to the beautiful stone of which they are 
made. These objects, from their mysterious association with 
an extinct civilization, possess a value quite inestimable. 

They are cut from jade, a stone which is of itself precious, 
delicate in tint, dense and tenacious in texture, and of ex- 
tremely rare occurrence in nature. It takes a most lustrous 
polish, can be worked into fragile and exquisite forms, 
although it is so hard that a file makes but little impression 
upon it. This stone was formerly seldom found in the col- 
lector's cabinet, or at best represented by poor and unpre- 
tentious specimens, but the spread of Chinese exchange has 
brought elegant examples of their workmanship in this 
mineral to the hands of western connoisseurs. 

Jade is pre-eminently a mineral of Asia, and its dissemi- 
nation in prehistoric relics in Europe and America has 
formed the ground for elaborate disquisitions on early traffic 
and exchange between these remote regions, or used as evi- 
dence to establish a primitive migration from Asia as a 
ceuter. 

It must be remembered, however, that mineralogists now 
distinguish two kinds or species of stone, to both of which, 
in common language, the term jade is applied. One of 
these, nephrite, is essentially a silicate of magnesia with a 
specific gravity of about 3 and a hardness of 6 to 6 5, while 
the second is jadeite, a silicate of alumina with a gravity of 
about 333 and a hardness of 65 to 7. 




JADE OBJECTS FROM CENTRAL AMERICA. 

Prof. H. Fischer, of Germany, has devoted a great deal 
of attention to a close study of the probable origin of the 
jade objects of America and Europe, and reached the con- 
clusion that one class, the nephritic, had been derived from 
the mines of Turkestan, and that the second class, the jade- 
ites, had been brought from Burmah. 

This rather strained conclusion has been combated by Dr. 
Meyer, of Dresden, who states that bowlders and fragments 
of nephrite have been found in North Germany and Steier- 
mark, and raw jadeite in large masses, generally as bowlders, 
in Alaska. 

In this opinion, recently published, he has been sustained 
by Prof. Arzruni, of Breslau, and so far as regards jade im- 
plements and objects in this country, it is interesting to 
learn that the Smithsonian Institution has received reports 
of tbe finding of jade in place, along with jade specimens, 
in Louisiana, while in 1881 Dr. Brantford, their agent, was 
commissioned to make careful examinations for possible 
jade mines in Central America. 

Many other minerals seem to have been confused with 
jade, as ancient authors speak of specimens of a citron 
yellow, deep blue, turquoise blue, and red. Jasper, prase, 
emerald, and chalcedony have thus been confounded with 
true jade. In China the jade is called yu, a name of great 
antiquity, and is brought from the city of Khotan, in the 
canton of Yarkande, of Turkestan, being transported from 
Tartary through Bokhara. Here there are said to be moun- 
tains composed of this valuable stone, but the finest speci- 
mens are only found in the seams of the highest pinnacles, 
which are detached by the workmen, who clamber to these 
points and roll the separated masses down the mountain 
side. 

Jade figures extensively in Chinese literature. It has been 
regarded with admiration from the earliest times. It is the 
synonym of purity and virtue. It forms the richest and 
most expensive decorations of the wealthy, and a thousand 
allusions in poetry and drama indicate its absorbing fascina- 
tion for the Mongolian mind. 

This stone was regarded by the inhabitantsof Mexico and 
Central America with equal delight, and the evidences of 



their art are shown by our illustration. It was called by 
the Aztec the chalchiuitl, and the familiar story bears re- 
peating of how Montezuma, in sending presents to the King 
of Spain, "desired to add a few chalchiuith of such enor- 
mous value that he could not consent to give them to any 
one except such a powerful emperor. Each of these," he 
added, " is worth two loads of gold." 

These interesting relics were discovered in 1852, in a 
vault in Ocosingo, in the department of Quesaltenango, 
Guatemala, and were purchased by the Museum from E. G. 
Squ4er, the famous explorer and archaeologist. The most 
striking piece in the collection is shown in the center of the 
group. It is the Central American Buddha or Cuculcau, 
who was adored in Mexico under the name of Quetzalcoatl 
— the green feathered serpent. Of Ibis quite delicately cut 
figure in pale jade, blotched with emerald stains, Mr. Squier 
says : 

" The figure is represented seated cross-legged on a 
kind of ornamented couch or cushion, with the left hand 
resting on the left thigh, while the right hand is raised 
breast high, as if in the act of benediction. He wears a 
girdle around his loins, and on his breast is represented an 
oblong rectangular plate or tablet, suggestive of that said to 
have been worn by the Jewish high priests. The face is in 
profile, showing the salient nose and retreating forehead 
that characterize most Central American sculptures. An 
ornament is inserted in the lobe of the exposed ear, and the 
head is surmounted with the characteristic elaborate 
plumed head-dress that we observe on the monuments and 
in their paintings." 

Two cup-like objects, with expanded rims, will be noticed 
in the illustration. These are rings which are supposed to 
have been attached to the heads of dignitaries or priests, 

and to have confined 
sheaves of feathers, 
such as so commonly 
constituted their luxu- 
rious head-dresses. An. 
other characteristic 
head is shown upon 
the irregularly semi- 
circular fragment near 
the middle of the 
group. Here is re- 
peated the elaborate 
coiffure, in the midst 
of which appears a 
shield-like accessory; 
the enormous earrings 
are shown, and a col- 
lar or necklace projects 
beneath the chin. A 
close inspection of the 
carving reveals the tip 
of the tongue pushed 
up between the lips, 
which Mr. Squier con- 
siders a symbol of life, 
" for to speak, among 
the aborigines of 
America, was the syn- 
onym of to be." A sim- 
ilar though more pro- 
fusely decorated bead, with pendent earrings and massive 
necklace, is shown, and an instructive profile upon a trian- 
gular piece of jade near by presents the same features more 
clearly, while the high cheek bones, rather oblique eyes, and 
arched nose are typical. 

Another striking relief has been cut upon a cylindrical 
portion of darker jade, and symbolizes death, with its closed 
eye and the depending tongue. This was taken from the 
ruins of Tuloom on the mainland of Yucatan. The other 
objects are less interesting, but all are carefully perforated, 
and some at a number of points, justifying the belief that 
they were suspended and used in personal decoration, or as 
ceremonial badges. 

The skillful execution of these objects, the admirable 
portraiture, and the evidence they afford of the existence of 
a specialized class of artisans, as well as of a stock of ideas 
to illustrate, contribute to elevate our conceptions of a civil- 
ization which before the arrival of Columbus possessed its 
cities, temples, and an organized system of government. 
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Cure of Elephantiasis by Electricity. 

An interesting communication on the treatment and cure 
of elephantiasis among Arabs by Doctors Moncorvo and 
Silva Aranjo has been presented to the French Academy of 
Sciences by M. Gosselin. The cure consists in decomposing 
the tumid swelling of the limbs, known as elephantiasis, by 
means of electrolysis, but at the same time the general health 
of the patient is also treated hydropathically, that is to say, 
by the cold water cure, sea baths, tincture of iodine, iodide 
of iron, arsenic, and other tonics. These medicines are in- 
tended to renovate the constitution, but are not of them- 
selves sufficient to reduce tbe tumors. Electropathy, bow- 
ever, applied as soon as possible after the first manifestation, 
checks and ultimately cures it. The cure is generally per- 
fect, and takes place at the end of a few days in some cases; 
but if the elephantiasis is of long standing the cure is also a 
long process, and must be accompanied by proper medicines. 
The electrolysis is effected both by continuous and inter- 
rupted currents sent through the tumid swelling. 
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Large Chimneys. 

At a recent meeting in this city of the American Society 
of Civil Engineers, a paper by Hiram F. Mills, C.E., de- 
scribing the construction of 

THE PACIFIC MILLS CHIMNEY, 

at Lawrence, Mass. , was read by the secretary. This chim- 
ney was built by Mr. Mills in 1873, and consists of an out- 
side octagonal shell, 222 feet high above the ground, with a 
distinct interior core 8 feet 6 inches in diameter iuside, ex- j 
tending one foot above the top of the outer shell, and 11 feet 
below the ground. The chimney is founded 19 feet below 
the ground, upon coarse sand, the foundation being 35 feet 
square, inclosed by pine sheet piling. The base is con- 
crete, 1 foot thick, then rubble masonry of large pieces of 
granite in cement, this stone work being 7 feet high. Upon 
the stone work is placed the brick chimney, the outer shaft 
being at the base 20 feet wide, and at the top under the pro- 
jecting cornice 11 feet 6 inches wide. This brick work is 28 
inches in thickness at the base; at 12 feet iu height it he- 
comes 24 inches, which continues 18 feet; then 20 inches for 
20 feet, then 16 inches for 40 feet.then 12 inches for 60 feet, 
then 8 inches to the top. The inside core is 2 feet thick to a 
height of 27 feet, and 1 foot thick for the remaining height. 
The top of the chimney is of cast iron plates, % 
inch thick. The horizontal flue entering the chimney is 7 
feet 6 inches square. The vertical flue of the chimney is a 
cylinder 8 feet 6 inches in inside diameter, and 234 feet high, 
with walls 20 inches thick for 20 feet, 16 inches thick for 17 
feet, 12 inches thick for 52 feet, and 8 inches thick for 145 
feet. The foundations were laid in mortar of Kosendale ce- 
ment and sand; the outer shell in mortar of Rosendale ce- 
ment, lime, and sand ; and the flue walls in mortar of lime and 
sand. 

During the winter of 1873, the flue being 90 feet above the 
ground, boilers having 452 square feet of grate surface were 
connected with the chimney with satisfactory results. Be- 
tween June and September, 1874, the chimney was finished. 
The approximate weight of the chimney is 2,250 long tons, 
the number of bricks being about 550,000. The chimney is 
opposite the middle of a line of 28 boilers, and 210 feet dis- 
tant from them. It was designed to serve for boilers having 
700 square feetof grate surf ace — burning about 13 pounds of 
anthracite coal per square foot of grate surface per hour. 

The chimney was struck by lightning in June, 1880, after 
which date a lightning rod was put up, which consists of a 
seamless copper tube y 5 inch thick, 1 inch inside diameter, 
at the top of which are 7 points radiating from a ball 4 inches 
in diameter, the top of the central point being 8% feet above 
the iron cap. The rod is attached to the chimney by brass 
castings, and is connected at the bottom to a 4 inch iron pipe 
extending 60 feet to a canal. 

A description was then read of the 

CHIMNEY OP THE MERBIMACK MANUFACTURING CO. 

at Lowell, Mass., built under the direction of J. T. Baker, 
C.E., in 1882. This chimney is founded on a ledge of sand- 
stone. The foundation, 30 feet in diameter, is built of granite 
blocks laid as they come from the quarry. At the surface of 
the ground there is a dressed granite base 2 feet 6 inches in 
height, laid in clear Portland cement, the remainder of the 
foundation being in Rosendale cement and sand; upon this 
base is placed the brick work, consisting of three cylinders, 
the outside one 28 feet in diameter, 24 inches thick, the mid- 
dle one 18 feet in diameter, 8 inches thick, the core 12 feet 
inside diameter and 16 inches thick. The middle cylinder is 
carried up vertically 75 feet 6 inches; the outside ring has a 
batter 0'42 of an inch per foot to a height of 100 feet. At 
the height of 75^ feet the middle ring connects with the 
exterior ring, making the masonry at that point 36J^ inches 
thick; it is then 20 inches thick for an additional height of 
60 feet; 16 inches thick for 70 feet; and 12 inches thick 
thsnce to the enlargement for the chimney head. The core 
is uniformly 12 feet inside diameter to the top, the first 100 
feet being 16 inches thick; then 12 inches thick for 60 feet; 
then 8 inches thick for 90 feet; and then 4 inches thick for 
29^ feet to the.top. 

It is entirely separate from the outside masonry except 
about the doorways and openings for the flues. The core 
was laid in mortar of lime and sand; the outside shell in 
lime, cement, and sand. On one side of the chimney is a 
ladder of iron extending from the ground to the top, and on 
the opposite side is a % inch galvanized iron wire rope, 
both ladder and rope being connected with a copper ring 
having four spurs, the central point of which extends 8 feet 
above the top of the chimney. The bottom of both ladder 
and rop'j is connected with a 16 inch water pipe. Two 
wrought iron flues enter the chimney, one 5 feet by 6 feet 
the other 5 feet by 11 feet. The chimney is constructed to 
provide for 15 sets of boilers, only 12 now being in use. 
Each set has 10334 square feet of grate surface, and is 
rated at 300 horse power. The weight of the chimney is 
3,392 tons; 1,101,000 bricks were used, 6,875 cubic feet of 
stonemasonry. The cap weighs 18,600 pounds; the cost of 
the chimney was $18,500. 

CHIMNEY OF THE N. Y. STEAM HEATING CO. 

A description was then given by Dr. Charles E. Emery, 
M.Am.Soc.CE., of the construction of the' chimney, built 
under his direction, of the Greenwich Street boiler house of 
the New York Steam Heating Company. This chimney 
was a creature of circumstances, it being necessary to place 
within a very limited area a very large boiler capacity, viz., 
16,000 borse power. This was done by making four stories of 
boilers ; the chimney was therefore necessarily located with 



reference to these boilers, and the plan of the chimney was 
determined by the shape of the lot. The beach of the Hud- 
son River was at some time at this locality, and the founda- 
tion of the chimney was placed in fine clear beach sand, with 
some pockets of coarser sand, and a little stone. The foun- 
dation is one foot below high water. The chimney is 27 feet 
10 inches in the clear inside, and 8 feet 4 inches wide. The 
height is 220 feet above high water, 221 feet above the foun- 
dation; 217 feet above the basement floor; 201 feet above the 
grates of the lower tier of boilers; and 141 feet above the grates 
of the upper tier of boilers. The thickness of the walls on the 
interior of the building runs from five feet to 20 inches, and 
on the other sides from three feet to 20 inches. The gases 
for each chimney are taken from 32 boilers of 250 borse 
power each. About 1,000 tons of coal will be burned daily. 
It is expected that elevator arrangements will be perfected 
to receive this amount of coal each night. More trouble is 
experienced with the ashes than with the coal. Ordinary 
grate bars have been used. Cleaning is done once every six 
hours. We have used a new bar that turns on hinges and 
gives good results. We have not made many experiments 
with coal dust. We have to use a fuel which has some re- 
serve power, to proyide for possible contingencies. We find 
coal is worth about what is charged for it. 

A MEXICAN CHIMNEY. 

Mr. F. L Griswold, M.Am.Soc.CE., described aclrim- 
ney erected in Mexico for a cotton factory, about 160 feet 
high, which had been in use for over twelve years, which 
was built of apparently sun-dried bricks, and which seemed 
to be now in excellent condition. This chimney was built 
by Indians, and seemed to be very symmetrical and well 
made. The bricks were about 10 x 3 x 7. 

OTHEB CHIMNEYS. 

Mr. H. W. Brinckerhoff, M.Am.Soc.CE., described a 
chimney constructed of old rails, which was in successful 
use in Pennsylvania. It was generally known as a crinoline 
chimney. 

Mr. Wm. E. Worthen, M.Am.Soc.CE., referred to 
several chimneys built by him, and expressed a doubt as to 
the necessity of very great height in chimneys. 

Mr. J. M. Knap, M.Am.Soc.CE., described chimneys 
constructed in Pittsburg, and which, though of very moder- 
ate height, had given excellent results. 

Healtby vs. Injurious Brain Work. 

There is such a thing as mind strengthening work. In 
truth, it is, as every physiologist knows, only by work 
minds or, more correctly speaking, brains can be strength- 
ened in their growth and naturally developed. The exer- 
cise of those centers of the nervous system with whose 
function what we call consciousness and intellect are asso- 
ciated, is as essential to their nutrition as activity is to the 
healthy growth of any other part of the organism, whether 
nervous or muscular. Every part of the living body is devel- 
oped, and enjoys vitality, by the law which makes the appro- 
priation of food dependent upon, and commensurate with, 
the amount of work it does. It feeds in proportion as it 
works, as truly as it works in proportion as it feeds. This 
canon of organic life is the foundation of those estimates 
which physiologists form when they compute the value of 
food in measures of weight lifting power. It is, however, 
necessary to recognize that, although these propositions are 
true in the abstract, they need the introduction of a new 
integer or combining power before any sum of results can 
be worked out. 

We know that food is practically just as truly outside the 
body after it has been eaten, digested, and even taken into 
the blood current, as it is when it lies on the table. Nutri- 
tion is a tissue function, and its performance depends on 
the appetite and feeding power — which is something differ- 
ent from the organic need — of the tissue with which the 
nutrient fluid is brought into contact. Again, any particu- 
lar part of the organism may be so exhausted by work that 
it, has not power enough left to feed. It is a matter of the 
highest practical moment that this fact should be recognized. 
There is undoubtedly a point at which work ceases to be 
strengthening and becomes exhausting — self-exhausting and 
self-destructing so far as the particular issue in activity is 
concerned. 

Work may be carried too far, in fact to such a point that 
not only the last reserve of power for action, but the ulti- 
mate unit, so to say, of the force of nutrition, which is, as 
we now believe, identical with the force of general activity, 
may be expended in work and the organism left so utterly 
powerless that its exhausted tissues can no longer appropri- 
ate the food supplied or placed within their normal - reach. 
We have said that it is necessary this should be understood. 
It has a special bearing on the question of brain work in 
childhood and adolescence. 

Just as extreme weakness and faintness of the body as a 
whole produce restlessness and loss of control, so extreme 
exhaustion of the brain produces mental agitation and loss 
of healthy self-consciousness. This is how and why the 
"overworked" become deranged. One of the earliest in- 
dications, or symptoms, of brain exhaustion is commonly ir 
ritability; then comes sleeplessness of the sort which seems 
to consist iu inability to cease thinking either of a particular 
subject or things in general; next, the mental unrestful or 
uncontrollable thought gets the better of the will, even 
during the ordinary hours of wakefulness and activity, which 
is a step further toward the verge of sanity than the mere 
persistenee of thought at the hour of sleep — this way lies 



madness; and, finally, the thinking faculty, or, as we say, 
the imagination, gets the better of the will, and asserts su- 
premacy for its phantoms, those of sight or of hearing being 
the most turbulent and dominant which happen to be most 
commonly used in intellectual work, and therefore most de- 
veloped by the individual cerebrum — this is madness. Such 
is the story of overwork of the brain or mind; and it is easy 
to see that at any stage of the progress from bad to worse 
the will may be overpowered, and the judgment perverted, 
in such manner as to impel the victim of this mind trouble 
to seek refuge in death, or to so disorder his consciousness 
that he supposes himself to be acting in obedience to some 
just and worthy behest when he commits an act of self-de- 
struction or does something in the doing of which he acci- 
dentally dies. Such, in the main, is the story of suicide 
from overwork. 

What, then, can be the excuse pleadable by those who heap 
on the brains of the young or adolescent such burdens of mind 
labor and worry as exhaust their very faculties of self-help 
and leave them a prey to the vagaries of a starved brain? We 
pity the suffering of those shipwrecked sailors who after ex- 
posure in an open boat, perhaps without food, for hours or 
days, "go mad " and, raving of feasts and pleasures the anti- 
theses of their actual experience, fall on each other, or throw 
themselves overboad. Have we no pity for brains dying of 
lack of food because we have compelled them to expend 
their very last unit of force iu work, and now they are dis- 
traught in the act of dying? 

It may be a sublime ideal, that of a highly educated peo- 
ple; but if it should happen that the realization of this beau- 
tiful dream of our philosophic reformers can only be achiev- 
ed by the slaughter of the weak, it will scarcely console the 
national conscience to reflect that, after all, " the survival 
of the fittest " is the law of Nature. — Lancet. 



Food and Treatment In Fevers. 

Modern usage differs materially from the practice some 
years ago in the treatment of fevers. Dr. George L. Pea- 
body, of the New York Hospital, recently read a paper on 
the treatment of typhoid fever, before the New York 
County Medical Association, advocating the full cold water 
bath, and approving solid food at the beginning of conva- 
lescence. Dr. Austin Flint, Jr., in discussing the paper, said: 
" No physician of the day believes that the production of 
heat in fevers comes from the oxidation of the blood in its 
passage through the lungs. It is considered as one of the 
results of a class of phenomena which occur in the tissues 
themselves. Physiology has advanced in the direction of 
positivism, and is rapidly being reduced to mathematical 
exactness; ' Experiments have been made to determine the 
heat value of certain elements of food. I found by observa- 
tion of a man who walked 317}£ miles in five days, and also 
by experiments upon myself, that more heat units were pro- 
duced than were supplied by the food. I have also come 
to the conclusion that water is formed in the body by the 
union of oxygen and hydrogen. The production of some- 
thing requires material; heat cannot be produced without 
the consumption of something. In typhoid fever, in the 
absence of nourishment, the fever must feed on the tissues. 
The question is, What will supply this material? It has oc- 
curred to me that fatty, farinaceous, and saccharine food, 
glucose and alcohol will save the tissues. In the experience 
of physicians, alcohol reduces heat in fevers. Theoretically, 
one ounce of French brandy is equal to 398 heat units; 
thirty-four ounces would supply all the heat produced in 
his body in twenty-four hours, by a man weighing 140 
pounds. It seems to me that if you can supply the fever 
with food for the time it runs — and it must run — you will 
have the patient in a belter condition as to tissue.'' 

Prof. Austin Flint, Sr., said: "1 differ as to the value 
of sponging as a means of reducing temperature. Where 
it is properly performed it is efficient. I also use and 
recommend enveloping the body in a wet sheet, which 
should be sprinkled from time to time until the temperature 
is reduced. • I concur with Dr. Peabody as to the absence 
of danger in giving solid foods, when the patient desires it. 
There is no specific at the present time for typhoid fever. 
In my early practice, no alcohol was given, and the patient 
was placed on a starvation diet. Then came a time when 
alcohol was used freely; this was followed by a more mod- 
erate use of it." 



Running for Trains. 

The Medical and Surgical Reporter cautions those persons 
who are in the habit of "running for trains" against the 
practice. 

Even to one whose heart is sound, running, when not ac- 
customed to such hurried movement, is certainly not bene- 
ficial to the delicate cords and valves of the heart; and 
should this organ be diseased, it must prove very injurious. 

We all know that violent and tumultuous action is to be 
avoided when the heart is weak, and we also know that 
running is not the way to avoid it. 

In our own experience, says the writer, we know several 
instances where men who had previously supposed them- 
selves to be soundh&ve run for trains, and getting aboard 
have fallen exhausted into seats from which they never 
arose. 

Better miss a train than run the risk of running into the 
jaws of death; for this strain on the heart cannot prove 
beneficial to one that is sound, while it is likely to prove 
disastrous to one that is weak. 
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ENGINEERING INVENTIONS. 

A steam trap has been patented by Messrs. 
William and Willie D. Puffer, of JanesviUe,Wis. This 
invention covers certain novel features in constructing 
a steam trap to operate with either cold or hot water, 
and allow the cold air to pass out of the pipe, so the 
water may enter the trap. 

An improvement in railroad signals is the 
subject of a patent issued to Mr. John Mayne, of Atchi- 
son, Kansas. With the outer end of an arm carrying 
the signal board, a connecting rod is fitted, which 
passes with the arm into the building, the connections 
being all positive, and such that the signal can be 
readily operated from inside the building. 

A spark arrester, for use in connection with 
the smoke stack oT a locomotive, has been patented by 
Mr. John C. Albrecht, of Columbus, Ga. It combines 
volute and horizontal partitions, with branches, scrolls* 
and special passages, in connection with the smoke pipe 
and a cone, to arrest cinders and force them back into 
the fire, and also increase the draught. 

A high pressure alarm for steam boilers has 
been patented by Messrs. Charles W. Johnston and 
Patrick Brown, of Philadelphia, Pa. The principle of 
the device is such that the weight lifting part exposed 
to the action of the steam is kept in continuous or fre- 
quent motion by the varying pressure above a given and 
set limit, so that danger from sticking, as in the ordi- 
nary valve, is avoided. 



MECHANICAL INVENTIONS. 

An improved lever power mechanism has 
been patented by Mr. Frederick Kubec, of Riverside, 
Iowa. This invention provides a special means of re- 
versing the pawls for a pair of toothed wheels geared 
together in a frame, so as to reverse the motion of the 
object to be driven quickly and easily at the will of the 
operator. 

A tile laying machine has been patented by 
Messrs. Jesse T. Graves and Benjamin F. Belt, of Colo, 
Iowa. It is to facilitate the embedding of drain tiles in 
the surface oflands, and covers a special construction 
in which the cutters cut the soil loose at the sides of the 
trench, so that the two slices formed on two inclines 
shall slide down against each other and form a cover 
for the tiles and trench. 



AGRICULTURAL INVENTIONS. 

An improved cultivator has been patented 
by Mr. Alvah Schoouover, Jr., of Elliott, Iowa. The 
invention covers a special construction and arrange- 
ment of parts for connecting the plow beams with the 
axle, so the rear ends of the plow beams can have a 
free, vertical, and lateral movement, and their forward 
ends be adjusted inward or outward. 

A cornstalk rake has been patented by Mr. 
George A. Runyan, of Augusta, Kansas. This machine, 
while adapted for marking from the provision of four 
transporting wheels, arranged in pairs in a particular 
manner, has a raking attachment that maybe locked 
or held out of action at will, so that it may also be used 
as a marker alone, 

A seed planter has been patented by Mr. 
Asahel Smith, of Chatham, Ontario, Canada. The 
object is to promote accuracy in operation and facili- 
tate the adjustment of the seed dropping mechanism, 
the seed dropping slide being held against a cam wheel 
which is seated upon a flanged wheel attached to the 
drive wheel, so that the slide can be operated with 
certainty and the cam wheel readily adjusted. 

A land marker has been patented by Mr. 
William H. King, of Little Silver, N. J. The object 'of 
this invention is to facilitate the marking of land for 
planting, and it consists in a special construction and 
combination of parts, so that when the machine is 
drawn forward, the plows open channels to receive 
seed, etc., and a shoe marks the ground parallel with 
the channels opened by the plows, at such distance 
from the outer channel as to be midway between the 
plows at the next passage of the machine across the 
field. 



MISCELLANEOUS INVENTIONS. 

An insecticide compound has been patented 
by Mr. Henry Pool, of Westminster, Md. It consists 
of slaked lime, plaster of Paris, ammonia, sugar, oil of 
worm seed, and oil of sassafras, in specified propor- 
tions. 

A sofa bedstead has been patented by Mr. 
John Baggs, of Baltimore, Md. This invention relates 
to that class of lounges to which various devices are 
attached for convenience in surgical operations, and 
covers a special construction and combination of parts. 

An improved harness hook has been pat- 
ented by Mr. Samuel B. Edson, of Monterey, Ind. It 
is a rigid hook or buckle adapted to be used in the 
place of an ordinary snap hook, the hook having a 
curved body with a concaved outer surface, with a pin 
near its end, and loops and guard. 

A clamp for ruling pens has been patented 
by Mr. John W. Dirhold, of St. Louis, Mo. This in- 
vention consists in a combination and arrangement of 
parts to improve ruling machines, in which the pen 
holders are moved laterally in parallel position by 
levers connected by pivots to form a lazy tongs. 

A convertible bridle and baiter has been 
patented by Mr. John A. Nesbit, of Charlottesville, Ind. 
With a ring of the bridle is combined a halter attach- 
ment with rings and strap, the whole specially designed 
so that the bridle may be readily converted into a 
halter, or the halter into a bridle. 

A ditching machine has been patented by 
Mr. Alonzo Purcell, of Monticello, 111. A special con- 
struction of wheel, plow, shovel, shifting board, and 
mould board chute?— so framed and combined as to 
make an easily guided machine to cut a furrow or 
ditch of required depth by successive cuttings. 



A ball trap, being an improved device for- 
throwing targets, such as clay pigeons, etc., has been 
patented by Mr. Charles P, Stock, of Peoria, 111. There 
is a novel device at the outer end of the throwing arm 
for holding the target, it being adapted to retain the 
target during the swing of the arm, and release it at the 
proper time. 

A fire escape has been patented by Mr. 
Charles Von der Linden, of Rhinebeck, N. Y. This 
invention consists principally of a holder containing 
two pulleys, and a brake plate adapted to act upon the 
pulleys, so that a person descending from a burning 
building by means of a rope may readily regulate the 
speed of his descent. 

A broom holder has been patented by 
Messrs. Alexander Frazier and Daniel J. Coburn, of 
Maywood, 111. This is a rubber jaw-like clamp, with 
box for holding it, for holding brooms by the i-r handles 
when not in use, without regard to length of the handle 
or portion inserted in the holder, and which will be 
automatic and self-adjusting. 

A mail bag fastening has been patented by 
Mr. Roy B. Scott, of Denton, Texas. A chain is fixed 
to one side of the bag, so as to swing on the lower edge, 
and having hooks or studs to pass through the eyes of 
the two sides of the bag and around or through another 
chain on the other side of the bag, making a simple, 
firm, and easily manufactured fastening. 

A hame fastener has been patented by Mr. 
Benjamin F. Jones, of Beauregard, Miss. 'lue end 
parts at the top and bottom are connected with hooks 
and toggle, so that the hames may be drawn more or 
less closely together according to the size of the 
horse's neck, the parts therefor showing special con- 
struction and combination. 

A fire escape has been patented by Mr. 
Henry Poole, of New York city. This invention covers 
a special construction of easily portable fire ladder, 
which, as it is elevated, also raises a continuous canvas 
chute, down which persons from the burning building 
may safely slide, it beiDg designed to have a mattress 
at the bottom. 

A cartridge reloading tool has been pat- 
ented by Mr. James H. McCabe, of Jacksonville, Fla. 
The die groove has hardened steel pins to crimp the 
open ends of the cartridge tubes over the wads; a creas- 
ing lever and bit is also provided for this purpose, the 
tool being readily opened and the tube inserted as far 
as required. 

An automatic rain water regulator for cis- 
terns has been patented by Mr. Frederick E. Lord, of 
St. Louis, Mo. This invention covers a special con- 
struction of valves and pipes to so regulate the flow of 
water into a cistern or tank that the dirty water coming 
first in a rain will be carried off, and when the tank is 
sufficiently full the overplus will be carried away. 

An improved cistern has been patented by 
Mr. James W. Barnum, of New Orleans, La. In house 
cisterns, such as receive water from the roof, the con- 
struction is such as to obviate all danger from the tank 
overflowing duringhard or continuonsrains, and during 
such times accumulated dirt is allowed to pass off from 
the bottom, the tank being thus self-cleaning. 

A liquid cooler has been patented by Mr. 
Herman Lindenberg, of Jersey City, N. J. The inven- 
tion consists in aflat eheet-metal vessel adapted to be 
connected with the spigot of a barrel, and having in its 
lower part a cock or spigot, such vessel having trans- 
verse partitions, which cause the liquid to circulate 
therein and be cooled by coming in contact with the 
side of the vessel placed in a box filled with ice. 

An improved metallic pen has been pat. 
entedbyMr. Hezekiah Hewitt, of Birmingham, Eng. 
The extreme points of the nibs are bent backward to 
provide a flexible curved writing surface on the under 
side, and a minute reservoir on the opposite side, there 
being also connected a main ink reservoir in the con- 
cave body, to hold a greater quantity of ink than 
ordinary pens. 

A folding basket has been patented by Mr. 
Anthony Daul, of Jamaica, N. Y. The opposite edges 
of the front and back are hinged to the bottom, the 
ends being hinged to the ends of the front, and the 
cover is made of two halves hinged to the upper edge 
of the back ; the basket, also, has handles with hooks, 
which can be fastened to the basket when erected or 
folded. 

A folding egg case has been patented by 
Messrs. Samuel M. Toay and Edward Harris, of Cam- 
bria, Wis. It has hinged end, front, and rear boards, a 
hinged transverse partition, and a cover formed of two 
sections hinged to each other, of which one is hinged 
to the rear board of the case, thus permitting the end 
boards to be folded inward and the front and rear 
boards to be folded over them. 

A tile ditching machine has been patented 
by Mr. John Arthur, of Streator, 111. In combination 
with a wheeled truck and an elevator thereon is a 
spade, vertical ways for the spade, means to recipro- 
cate the spade therein, longitudinal ways for the spade- 
ways, etc., the power which runs the spade also 
running the elevator, and the speed being regulated by 
the hardness of the earth. 

Cards for playing ]oto and other games 
form the subject of a patent which has been issued to 
Mr. Henry H. Harrison, of New York city. The inven- 
tion consists in a card with a base plate having the 
numbers printed thereon, an intermediate plate with 
slots over the rows of numbers, a top plate with open- 
ings over the numbers, and slides for covering the 
numbers. 

An improved churn has been patented by 
Mr. William H. Tawney, of Louieburg, Kansas. The 
dasher consists of a plate or blade apertured centrally, 
and preferably square at the bottom, to work small 
quantities of cream to better advantage, and a simple 
and effective lever power apparatus is provided for 
working the dasher, which is also applicable for other 
light running machinery. 

A bale-tie splice has been patented by Mr. 
Frederick Bommarius, of New Orleans, La. This in- 
vention is for utilizing the scraps or short lengths of 
bands, by making a simple and firm band-splicing tie, 



having reference to metallic bands such as are used in 
baling cotton, whereby waste is avoided, and the bands 
are not likely to loosen by jarring, as occurs when 
rivets are nsed. 

An improved lumber drying kiln has been 

patented by Mr. Lafayette Rollins, of Mountain Creek, 
Ala. The drying kiln or house is preferably of brick, 
with an extension at one end with furnace and boiler, 
and pipes extending along the floor beneath the tracks 
over which the lumber is moved, with certain novel 
features of construction for the convenient handling of 
lumber and entire removal of the sap therefrom. 

A bottle filling device has been patented by 
Mr. Philip J. Hogan, of Negaunee, Mich. This inven- 
tion provides for the accurate measuring of the fluid 
with which bottles are filled, has a vent with a long 
flexible pipe, a discharge valve with a tubular side per- 
forated stem, with special means for adjusting the vent 
pipe and outlet, making a rapidly acting measure as 
well as a bottle filler. 

A fire escape has been patented by Mr. 
Aaron Walker, of Kokomo, Ind. It relates especially 
to an improvement connected with a former patent 
granted to the same patentee, and combines with a 
windlass one or more ropes, pulleys, and weights, 
whereby the swinging balcony suspended from a wind- 
lass is oalanced and remains stationary at any desired 
point. 

A ruffliog and shirring attachment for sew 
ing machines has been patented by Mr. William Dud- 
ley, of Newark, N. J. It provides a novel and improved 
device, of simple construction, for overlapping or 
folding a cloth or fabric, the fabric on the bed plate 
being carried forward by a straight and reciprocating 
motion, making a neater fold or plait than when the 
spring finger rocks or swings. 

An improved wagon brake has been pat- 
ented by Mr. James Hocking, of Denton, Neb. It is of 
the form in which brake shoes are automatically ap- 
plied to the wheels by the back thrust of the team, is 
intended to act while the wagon is turning as well as 
when straight, is easily applied, and permits the wagon 
to be lengthened or shortened, while it is light and 
strong of construction. 

A beer cooler has been patented by Mr. 
Charles L. Krum, of Minneapolis, Minn. A false rail 
or front is attached to and forms part of the slide, and 
contains the tap hole for the faucet, with a plate and 
closer therefor, permitting the door to be opened on its 
hinges, and to the plate is a narrow sheet of rubber or 
other flexible material, with a hole to close around the 
faucet when the keg has been shoveit back into the 
cooler. 

A velocipede has been patented by Mr. 
George L. 0. Davidson, of Manchester, Eng. There are 
such improvements in the mounting of the frame and 
wheels, and with relation to the rear driver's seat and 
front passenger's seat, as to cause the weight; of the 
mounted driver to overbalance the weight of the pas- 
senger, and to hold the steering wheel to the ground, 
except when the driver dismounts to push the machine 
by hand. 

A harmonic coupler for piano actions has 
been patented by Mr. William S. Wright, of Dover, 
N. J. In combination with key levers are coupling 
levers, with their front ends over other levers, with 
slitted, beveled sliding blocks for coupling the front 
ends of the coupling levers to the key levers above 
which they rest, with device for adjusting all the 
coupling blocks to couple simultaneously, so harmonic 
sounds can be produced by depressing one key. 

A fire escape has been patented by Mr. 
William Wise, of Medway, Ohio. A tubular mast with 
telescoping sections *ias a rope attached to the inner 
section, pulleys on the other sections over which the 
rope runs, means for raising the mast and a sheet 
metal fire escape car closed at the top and bottom, so 
that several windows may be supplied with means of 
escape for the occupants by swaying the mast from side 
to side. 

A lightning arrester, for electric lines, has 
been patented by Mr. Charles W. McDaniel, of Carth- 
age, Mo. Its object is to prevent the coils of telephone 
instruments from being burned and destroyed by strokes 
of lightning, and it provides for an insulating strip on 
an insulating base, with as many metal plates as there 
are clamps on the base, the strip passing into the 
clamps, and the intermediate plate or plates connected 
wilh the ground wire. 

An improved air pump has been patented 
by Mr. Miguel Boom, of Port-au-Prince, Hayti. It is 
intended for compressing air as well as making a 
vacuum, by turning a cock plug in a tube uniting the 
inlet and outlet tubes at the end of the cylinder, the 
plug having channels for establishing communication 
between the outer air and the inletoroutlet pipes of the 
cylinder, and between the pipes, and a tube united with 
the vessel for receiving compressed air, or in which a 
vacuum is to be produced. 

An improved filter has been patented by 
Mr. Edwin L. Barber, of Chicago, 111. The invention 
covers a cylindrical water vessel with slanting partition 
from the bottom to one side below the top, a vent tube 
in the partition extending to the top of the vessel, 
holes in the bottom of each compartment, one or more 
chambers to hold filtering material connecting said 
holes, and a faucet entering the inclosed compartment 
near its bottom, all to make a filter to purify water for 
drinking. 



NEW BOOKS AND PUBLICATIONS. 

Die Motoren der Elektrischen Machi- 
nes mit Beztjg atjf Theorie, Con- 
struction und Betrieb. By Th. 
Scbwartze. A. Hartleben, Vienna. 

This book constitutes vol .xxi. of the Elektro-technische 
Bibliothek, and might primarily be called a treatise on 
prime movers, their theory, construction, and work- 
ing. These include windmills and the various hydrau- 
lic, steam, hot air, and gas engines. In connection 
with the chapters on the steam engine are several on 
steam boilers and illustrating several smoke preventing 
devices. In addition there are chapters on the theory 



of governors and dynamometers. Altogether, the vol- 
ume is interesting, and will, no doubt, prove valuable, 
especially to students, giving as it does a concise re- 
view of nearly all prime movers, and their application 
to the driving of elqctric machinery. 

Silver-Lead Deposits op the Eureka 
District, Nevada. Abstract of Report 
of the United States Geological Survey. 
By Joseph Story Curtis. 

The ore deposits of this region have been of great in- 
terest, not only for their exceeding productiveness, but 
from the obscure character of their structural relations, 
and they have been the cause of a good deal of litiga- 
tion, in the course of which geologists and mining en- 
gineers have presented very different views. It was 
partly on these grounds that Mr. Curtis was deputed by 
the Director of the United States Geological Survey to 
undertake a special study of the Eureka mines, and this 
monograph is the result. The information given is im- 
portant locally, as justifying mining to still greaterdepth 
in the sections examined, but is of much wider interest 
among geologists and miners from the peculiarities of 
the occurrence of irregular bodies or argentiferous lead 
ores in limestone. The report is accompanied by an 
elaborate and beautifully executed geological map of 
the district, with sectional views through different 
mines. 
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The Charge for Insertion under this head is One Dollar 
a line for each insertion ; about eight ivords to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in next issue. 



tL Economy is Wealth." 

Why not make your own gas with a "Springfield Gas 
Machine," and save money ? 

Large consumers of coal gas can save from half to 
two-thirds of their bills by use of our Gas Machine. For 
the incredulous we are willing to furnish andputin a 
machine at our own expense, guaranteeing the result, 
and take payment in the savings. Gilbert & Barker 
Manufacturing Co., Proprietors Springfield Gas Ma- 
chine, Springfield, Mass. 

One can't disassociate the highest taste and comfort 
from a gentleman in slippers and gown, on piazza chair 
or sitting room lounge, with a pipe filled with Black- 
weli's Durham Long Cut in his mouth. In appreciation 
of this Oriental pose and dolce farniente air, his tobacco 
is served in an artistic package of embossed and pictured 
foil, at once a delight to the eye and a study for the 
mind. 

We are sole manufacturers of the Fibrous Asbestos 
Removable Pipe and Boiler Coverings. We make pure 
asbestos goods of all kinds. The Chalmers-Spence Co., 
419 East8th Street, New York. 

Wanted.— A practical boiler maker to take charge of 
shop. A. Leitelt, "Valley City Iron Works, Grand Rapids, 
Mich. 

Sewing machine, water closet, & other light castings 
made to order. Lehigh Stove & Mfg. Co., Lehighton, Pa 

41 How to Keep Boilers Clean. " Book sent free by 
James F. Hotchkiss. 86 John St., New York. 

Stationary, Marine, Portable, and Locomotive Boilers 
a specialty. Lake Erie Boiler Works, Buffalo, N. Y. 
Railway and Machine Shop Equipment. 

Send for Monthly Machinery List 

to the George Place Machinery Company, 

121 Chambers and 103 Reade Streets, New York. 

The Hyatt filters and methods guaranteed to render 
all kinds of turbid waterpure and sparkling, at economi- 
cal cost. The Newark Filtering Co., Newark, N.J. 

Stephens Bench Vises are the best in use. See ad., p. 173. 

If you want the best cushioned Helve Hammer in 

the world, send to Bradley & Company, Syracuse, N. Y. 

Iron and Steel Drop Forgmgs of every description. 

R. A. Belden & Co., Danbury, Ct. 

" The Sweetland Chuck. 1 ' See ad. p. 188. 

HoistingEnginesfor Mines, Quarries, Bridge Builders, 

Railroad Construction, etc. Send for catalogue. 

Copeland & Bacon, New York. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. .New Haven Mfg. Co., New Haven, Conn. 

Pumps— Hand & Power, Boiler Pumps. The Goulds 
Mfg. Co., Seneca Falls, N. Y., & 15 Park Place, New York. 

For Freight and Passenger Elevators send to L. S. 
Graves & Son, Rochester, N. Y. 

Best Squaring Shears, Tinners', and Canners 1 Tools 
at Niagara Stamping and Tool Company, Buffalo, N. Y. 

Lathes 14 in. swing, with and without back gears and 
screw. J. Birkenhead, Mansfield, Mass. 

If an invention has not been patented in the "United 
States for more than oneyear, it may still he patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents mayalso be obtained. For instructions 
address Munn & Co., Scientific American Patent 
Agency, 261 Broadway, New York. 

Guild*& Garrison's Steam Pump Works, Brooklyn, 
N. Y. Steam Pumping Machinery of every descrip- 
tion. Send for catalogue. 
For Power & Economy, Alcott's Turbine, Mt.Holly, N. J. 

Wanted. — Patented articles or machinery to make 

and introduce. Gaynor & Fitzgerald, New Haven. Coon. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N.J. 

Supplement Catalogue.— Persons in pursuit of infor- 
mation on any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
entific Amukk-an SuppLi'iivittXT sent to them free. 
The StTPPLKMExT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physi- 
cal science. Address Munn & Co .Publishers, New York. 

Machinery for Light, Manufacturing, on hand and 
built to order. R. E. Garvin & Co., 139 Center St., N. Y. 
Improved Skinner Portable Engines. Erie, Pa. 

Straight Line Engine Co., Syracuse, N. Y. Best in 
design, materials, workmanship, governing; no packing. 

Nickel Plating. — Sole manufaciurers cast nickel an- 
odes, pure nickel salts, polishingeompositions. etc. Com- 
plete outfit for plating, etc. Hanson & Van Winkle, 
Newark, N. J., and 92 and 94 Liberty St.. New York. 

Mineral Lands Prospected, Artesian Wells Bored, by 
Pa. Diamond Drill Co. Box 423. Pottsville, Pa. tiee P. 174. 
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For Mill Macb'y & Mill Furnishing, see illus. adv. p.172. 

Steam Pumps. See adv. Smith, Vaile & Co., p. 174. 

Catalogues free.— Scientific Books, 100 pages; Electri- 
cal Books, U pages. E. & F. N. Spon, 35 Murray St., N. Y, 

Ajax Metal Company, Phila. Clamer's A jax Metals for 
railroad, rolling mill, engine bearings, cocks, and valves. 

Job lots in Rubber Belting, Packing, Tubing, and 
Hose. 75 per cent off belting. John W. Buckley, 156 
South Street,. New York. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 34 Columbia St., New Yors. 

Emerson's 1884^~Bookof Saws. New matter. 75,000. 
Free. Address Emerson, Smith & Co., Beaver Falls, Pa. 

Hoisting Engines, Friction Clutch Pulleys, Cut-off 
Couplings. D. Prisbie & Co.. Philadelphia, Pa. 
Gould & Eberhardt's Machinists' Tools. See adv., p. 206. 

Barrel, Keg, Hogshead, Stave Mach'y. See adv. p. 206. 

Drop Hammers, Power Shears, Punching Presses, Die 
Sinkers. The Pratt & Whitney Co., Hartford, Conn. 

Catechism of the Locomotive, 625 pages, 250 engrav- 
ings. Most accurate, complete, and easily understood 
bookontheLocomotive. Price $2.50. Send for catalogue 
of railroad books. The Railroad Gazette, 73 B'way, N..£ 

For best low price Planer and Matcner, and latest 
improved Sash, Door, and BlinrJ Machinery, Send for 
catalogue to Rowley & Hermance, Williamsport, Pa. 

The Porter-Allen High Speed Steam Engine. South- 
warkFoundry&Mach. Co.,430 Washington Ave.,Phil.Pa. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia. Pa. 

Gears. — Grant, 4 Alden St., Boston.— Water motors 




HINTS TO CORRESPONDENTS. 

No attention will be paid 1.0 communications unless 
accompanied with the full name and address of the 
writer. 

Names and addresses of correspondents will not be 
given to inquirers. 

We renew our requestthat correspondents, in referring 
to former answers or articles, will be kind enough to 
name the date of the paper and the page, or the number 
of the question. 

Correspondents whose inquiries do not appear after 
a reasonable time shou 1 d repeat them. If not then pub- 
lished, they may conclude that, for good reasons, the 
Editor declines them. 

Persons desiring special information which is purely 
of a personal character, and nor, of general interest, 
Should remit from$l to $5, according to the subject, 
as we cannoi.be expected to spend time and labor to 
obtain such information without remuneration. 

Any numbers of the Scientific American Supple- 
ment referred to in these columns may be had at the 
office. Price 10 cents each. 

Correspondents sending samples of minerals, etc., 
for examination, should becareful to distinctly mark or 
label their specimens so as to avoid error in their identi- 
fication. 

(1) 1VA. P. asks: How long will galvanized 
cast iron stand exposed to the weather (such as an j 
iron fence) without signs of rust? A. If the iron is 
perfectly galvanized, it will last for a long time. If the 
union of the zinc and iron is imperfect, rust will appear 
very soon. 

(2) C. M. W. asks: 1. When two spur 
wheels rollingin contact are partly worn out, are the 
teeth the proper shape for a uniform transmission of 
motion? A. If the metal of which the wheels arc com- 
posed is homogeneous, the wheels will wear so as to 
transmit uniform motion. 2. Will the teeth of two 
pairs of spur wheels of same diameter, same pitch, and 
conveying same power wear to the same shape, when 
one pair had involute and the other epicycloidal teeth 
when new? A. Yes. 

(3) C. J. H. writes: In the process of amal- 
gamation of gold bearing ores, it is desirable to reduce 
the ore to a very fine state of subdivision by abrasion 
or trituration, after having been roasted and crushed 
with Cornish rolls. Buhr millstones are sometimes used 
for grinding the ore. I have suggested that cast iron 
disks faced with heavy plates of soft copper be used 
instead of buhr stones. In your opinion, would cop- 
per faces be as efficient for the purpose as buhr stones? 
What would be the probable result in using the copper 
faces? I wish to reduce the ore to the finest state at- 
tained by mechanical process, wet or dry. A. It is pos- 
sible that some of the harder particles of the ores might 
embed themselves in thecopper and act something after 
the manner of diamond dust on a lap, but we fear the 
results would not be very encouraging. You could test 
the matter experimentally. 

(4) L. C. M. writes: I wish to ebonize 

some maple by boiling it in a dye, so as to have it pene- 
trate into the wood. 1 can dye the pieces, but cannot 
season them after taking them out of the dye without 
nearly all of them becoming checked. The wood is 
kiln dried before it is put into the dye, and stays in the 
dye about twenty-four hours. Does immersing wood 
in a solution of caustic soda have any tendency to 
toughen it? A. Your difficulty isprobably due to some 
lack of proper manipulation, which could only be de- 
tected by seeing you work. The following, if proper- 
ly conducted, might give satisfactory results: Into a 
quart of boiling water put 1J^ ounces of copperas and 
2 ounces of logwood chips. Lay on hot; when diy, wet 
the surface again with a solution of two ounces of steel 
filings dissolved in half a pint of vinegar. When dry. 
sandpaper down the grain and get a smooth face, and 
as the work to be ebonized must be quite free from 
holes, oil, and fill in any of these with powdered drop 
black mixed in a filler. Then give a coat of quick dry- 
ing varnish (made by dissolving black wax in spirits of 
wine), and finish the work by rubbing down with 
finely pulverized pumice stone and linseed oil until a 
good surface is acquired. We fail to understand how 
any advantage can be gained by using caustic soda. 



(5) W. S. N. asks: 1. Can you give me a 
receipt for the preparation of washing blue in powder, 
similar to what is now put on the market in boxes with 
perforated tops? A. We give herewith 4 receipts for the 
manufacture of liquid bluings,any of which will answer: 
(A.) Dissolve indigo sulphate in cold water and filter. 
(B.) Dissolve good cotton blue (aniline blue 6 B.) in 
cold water. (C.) Dissolve Prussian blue in cold water' 
adding one-eighth part oxalic acid in water. {D.) Dis- 
solve Tiemann's soluble blue in water with 2 per cent of 
oxalic acid. See also Scientific American, page 261, 
for April 28, 1883, for formula of disinfecting wash blue* 
2. Can you give me a receipt for a washing compound, 
such as is put on the market as pearline, etc.? A. 
Pearline is simply a trade name given by James Pyle 
to a soap manufactured by him, and it would be impos- 
sible to say anything about its composition, unless it 
were definitely analyzed and its exact ingredients ascer- 
tained. Morfit's work on soaps will give you numerous 
receipts to select from. 

(6) A. T. D. — You could not compress gas 
in a balloon. It would not help the lifting power if 
you could. You can make hydrogen gas in barrels, by 
charging with zinc, 25 or 30 pounds to a barrel. Then 
half fill the barrel with a mixture, 10 parts of water to 
1 part sulphuric acid. Attach a rubber tube to the bung, 
with its other end attached to another barrel partly 
filled with water to catch any acid vapors that may 
come over. A half dozen barrels, attached to one re- 
ceiver, and the receiver connected with the balloon 
with a larger tube, will answer your purpose. A de- 
scription of how hydrogen gas is made is to be found 
in Supplement 241. 

(7) F. W. G. asks: 1. What appliance is used 
in drawing room coaches and cars to store carbon gas 
for illuminating purposes? A. The Pintsch (German) 
system is used in Europe on railroads; in this country 
on the Erie and the New York, Providence, and Boston 
railroads. 2. If it is compressed in a cylinder, and how 
much will cylinder hold? A. IUuminatinggas for port- 
able purposes is not compressed in this country; it is 
flowed into India rubber bags from street gas mains at 
the ordinary pressure, and its outflow is governed by 
weights pressing on the flexible bag. 3. Is it patented, 
and who is the patentee? A. We do not know that it 
is patented. 

(8) A. M. F.— "We know of no cheap pro- 
cess of reproducing maps and drawings in black lines. 
The ordinary photographic method is as good as any. 
Twenty to twenty-five cells of Bunsen battery will light 
a room with a small arc light. For an incandescent 
light more battery power would be required. We can- 
not advise the plan of lighting by means of batteries. 
Write dealers in electrical supplies who advertise iu 
our columns. 

(9) C. H. P. asks the safe, velocity for fly 
wheels of different sizes and weights, and therule for 
calculatingit? A. Cast iron fly wheels well proportioned 
and fitted, and of good material, may be run safely with 
speed of 60 ft. per second, and frequently have been run 
at a greater velocity for special purposes. You will find 
rules for fly wheels in "Bourne on the Steam Engine," 
"Bourne's Catechism of the Steam Engine," "Marks 
on Proportions of Steam Engines," and " Rcgg on the 
Steam Engine." 

(10) H. G.— -There is nothing so cheap or 
convenient for a freezing mixture as pulverized ice and 
salt. In chemical laboratories other materials are used 
for experimental refrigeration. They are too expen- 
sive for general use. The following are some of these 
combinations; 

Sal ammoniac 5 parts. 

Niter 5 parts. 

Water ...10 parts. 

Nitrate of ammonia. 

Water equal parts. 

Sulphate of soda 5 parts. 

Diluted sulphuric acid 4 parts. 

See also Scientific American Supplement, No. 89, 
for methods of freezing mixtures. 

(11) S. B. asks: If in a dynamo machine 
constructed like the one in Supplement No. 161, but 
with field magnets 6 inches wide (and consequently an 
armature 6 inches long), it would do to wind the arma- 
ture with No. 30 wire to a resistance of 85 ohms for a 
current of the highest possible tension? If not, please 
give the best size of wire and the best resistance for 
the armature of a high tension machine like the above. 
A. You can get a high tension current in the manner 
proposed. 

(12) F. A. R. aslss: What is the best kind 
and size of battery, and how many cells will it take to 
operate a telegraph line half a mile long? A. Use four 
cells of gravity battery. 

(13) J. G. H. asks: What is the best and 
most durable preparation to paint smoke stacks and 
other surfaces subjected to heat? A. Coal tar makes a 
good paint for smoke stacks. If it is thin enough to 
add a little finely ground plumbago, it will keep its 
color better forit. A paint made with boiled oil, lamp 
black, and plumbago is also good, and will keep its 
color fairly on heated iron work. 

(14) J. E., Jr., asks: 1. What is the best 

means to secure uniform power from a wind wheel? A. 
The use of a governor to change the sails according 
to velocity of wind. 2. How can I estimate the power 
of a wind wheel with sails square to the wind? The 
average power can only be determined by experience, 
so as to obtain the average velocity of wind at any given 
location. 3 To what density is it practical to com- 
press air in cylinders to be used as steam? A. It has 
been carried to 1.000 pounds per square inch. 

(15) W. H. B. asks: 1. How much greater 
area of cross section should an iron lightning rod have 
than a copper one, to give the same conducting power? 
A. The sectional area of the iron rod should be six 
times as great as that of copper to secure the same con- 
ductivity. . With roof surface of 1,000 square feet, 
copper rod one-half inch square, and a wet clay soil, bow 
far ought I to continue the rod underground, through 
a bed of charcoal 1 foot deep and 1 f oot wid€;, to give a 
proper ground connection? A. Carry the rod down till 
you strike soil that is permanently damp. 



(16) F. M. S. writes: I am told that when 

one is some fifty feet or more down in a well, if be will 
look up toward the heavens he can see the stare. Will 
you please be so kind, at your convenience, to explain 
to me through your able paper the philosophy thereof? 
A. In the darkness of deep wells and mine shafts the 
eye becomes very sensitive, and thus is enabled to see 
the larger class of stars. It is the glare of daylight that 
blinds the eye to delicate sight. One or two of the 
largest stars have been seen in open daylight under 
favorable conditions of the atmosphere. The planet 
Venus is sometimes seen in broad daylight. Stars can 
be seen with telescopes in a clear atmosphere dur- 
ing the day. 

(17) W. T. B. asks: How can the exhaust 
from a small steam engine be utilized for heating pur- 
poses ? A . The exhaust of your engine can be en tirely con- 
densed and all its heat utilized by conveying the steam 
through iron pipes around your room or rooms, in the 
same manner that you would do for heating with live 
steam, only with this modification: keep the area of 
all the pipes combined and all the feed branches fully 
equal to, if not larger than the area of the main exhaust. 
Put a back pressure valve in the main exhaust to turn 
the steam into the beating pipes, arrange all the coils 
so that the water of condensation will run naturally 
with the steam to the drips and the vent pipe at the 
further end of the circulation from the engine, from 
which point a generous vent pipe should be carried out- 
side or to the roof. 

(18) S. A. H. asks: If a tree were to fall on 
an uninhabited island, would there be any sound ? A. 
Sound isvibration, transmitted to our senses through 
the mechanism of the ear, and recognized as sound 
only at our nerve centers. The falling of the tree or any 
other disturbance will produce vibration of the air. If 
there be no ears to hear, there will be no sound. The 
effect of the transmission of the vibrations upon sur- 
rounding objects will be the same, with or without the 
presence of sentient conditions for recognizing them. 
Hence there will be vibration, but no sound to the things 
that cannot hear. 

(19) J. M. A. asks: Could I use the lenses of 
a quarter size camera tube to make a magic lantern? 
Would the object glasses of a field glass be of use as 
condensers to intensify the light from an oil lamp? A. 
The lenses of a camera are suitable for 1 magic lantern. 
Your object glass is not suitable tor a condenser. It 
has too long a focus for its diameter. The condenser 
should be composed of two piano convex lenses, con- 
vex sides together, 4 inch diameter, 6 inch focus, for a 
quarter size camera. See Scientific American Sup- 
plement 173, "How to make Lantern Slides;" also236, 
"Lenses;" 87, "Magic Lanterns." 

(20) A. C. McK. writes: I have a machine 
that I would like to run at a high rate of speed. The bal- 
ancewheel is lOin.Jn diameter, 5spokes, 1 in. by J^ in. 
thick, rim 1 in., rounded and securely fastened by a set 
screw let into the shaft. Please let me know in your 
answers to correspondents the greatest rate of speed I 
can attain with safety. The machine doesHt>etter work 
the faster it is run, and runs better with a balance 
wheel than without one, but I don't want to take 
chances. I have heard of wheels bursting when run at 
a high rate of speed, so would like to know what rate 
such a wheel would safely stand. A. If your wheel is 
of cast iron, we would not recommend greater than 1.450 
to 1,500 revolutions per minute; if cast steel, the speed 
might be increased to 1,750 or 1,800 revolutions per mi- 
nute. In any event, have a good, strong case fastened 
over the wheel to limit damage, as all cast metals are 
very treacherous. 

(21) G. W. W. writes*. I have a portable 
engine with a driving pulley 24 in. diameter, makiDg 
200 revolutions per minute, and cannot keep steam. If 
I takeoff the 24 in. pulley and substitute a 48 in. pulley, 
and make 100 revolutions, what will be the result ? How 
much more steam will it require, and give rule or method 
of calculating the same? A. To do the same amount of 
work with the 48 in. pulley and 100 revolutions that you 
are doing with the 94 in. pulley and 200 revolutions, you 
will require double the pressure in the boiler. If you 
are now carrying the limit of pressure in the boiler, this 
change cannot be made. You will gain power by increas- 
ed pressure and slower speed with proper expansion. 
You may make the pulley 36 in. with a speed of 133 
revolutions, which will require 50 per cent more pres- 
sure, to great advantage. You may find that the slide 
valve is not properly set for expansion, or that the pis- 
ton is leaking steam. This should be examined by 
some good engineer. The next is good water for the 
boiler, and clean flues. In the absence of essential 
data we cannot give further advice. 

(22) F. W. C— We believe the fastest print- 
ing presses can make 32,000 impressions per hour, using 
two impression cylinders, and giving one impression on 
each side of the sheet. Think there is no press that 
will do 60,000 in this way. 

(23) S. B. asks: What is the real name of 
the white, spongy part of the bread? A. The crumb. 

(24) J. C. Z. asks if an inch piece of bar 
iron, say 10 feet long, will bend under less pressure 
than an inch gas pipe, outside measure, of the same 
length? A. Iron pipe is much stiff er for a given weight 
than solid iron. For a given outside diameter the iron 
bar will bear the most weight. We cannot tell how 
much, as there is a great difference in the condition of 
hardness in both iron and pipe. 

(25) J. M. M. says: Please give me the cause 
of a " poll parrot," of the gray African species, 12 years 
of age, who lived her life alone in a cage, laying two 
eggs? A. To which another correspondent, J. W. C, 
replies as follows: The "African gray parrot 12 years 
of age, who has lived her life alone in a cage, 1 has 
made her mark by * s laying two eggs." This is the first 
instance coming to our notice where a bird of this spe- 
cies gave an ovation under suchpeculiar circumstances. 
The common fowl, Eennipenna domestica, has a habit, 
we are told, of occasionally doing things in this way. 
But no amount of incubation will bring forth chickens 
from the eggs she lays. The parrot in question has 
not only been extraordinary in specific performance, 
but in the act has rmmled a secret regarding her sex, 
which birds of her kind and feather generally keep to 



themselves. All African gray parrots are wonderfully 
similar in appearance, and do not seem to age after the 
fourth year, and as to their being male or female, "no 
fellow,'* this side of Africa, "has ever been able to tell" 
until this one let out the facts. Our querist being a den- 
tist, seeks naturally for the cause of this ovarian out- 
break. We may sound the depths of being, and not 
find it; but this case suggests mental impression as 
a primal motor. Disturbance, commotion, eruption, 
are links in the chain of evolution as apparent in the 
progress of an egg as of a tooth. This Mattoon bird is a 
treasure, and by way of enhancing her value we ob- 
serve that she has an obvious talent for ciphering^ as 
shown by her putting down two and carrying— how 
many? Pretty, pretty pollyl Let her beat the hens at 
hatching, if she can . 

(26) C. R. asks how to make chloride of 
gold? A. Gold is dissolved in nitro-hydrochloric acid, 
and evaporated until all the nitric acid is driven off, and 
the result is gold chloride. It is best, however, to 
evaporate the solution to crystallization, and then dis- 
solve the mass in water. 

(27) G. L. T. writes: In a late number of 
your valued journal, Scientific American, date Jan. 
26, 1884, I noticed under head of Notes and Queries 
(No. 17), W. J. wishes directions for making nickel 
electrotypes; forhis benefit I will state that it is only 
necessary to proceed in the same manner as for copper, 
using of course a nickel bath. Nickel is much less in- 
jured by friction and pressure, and type faced with it 
can be used for any color, whereas copper faced type is 
corroded by some bright colored inks; another advan- 
tage of nickel is its hardness, which is almost that of 
steel, and will therefore last ten times as long as copper 
faced type. Another circumstance worthy of considera- 
tion is this: Copper deposited by electricity from solu- 
tion has a matie, dull surface, which inclines to crys- 
tallization; if a thin coat is used, it is rough and uneven. 
Nickel, on the contrary, is deposited in an even layer, 
with a smooth surface, and in consequence it repro- 
duces the lines, in fact the very finest, with a uniformi- 
ty that never fails. The nickel plating may be as thin 
as required, and its surface is always equally smooth. 
A galvanic battery with one liquid may be new to some 
of your readers; it is composed of zinc and carbon 
placed in a mixture of 40 parts water, 4 - 5 bichromate 
potash, 9 parts cone, sulph. acid, 4 parts sulpb.soda, 
and 4 parts of the double sulphate of potassa and iron. 
This produces a very regular current, the zinc needs 
no amalgamation, and no sulph. hyd. gas is evolved. 

(28) C. W. asks: What filler should I use 
for pine wood, which is stained before varnishing; also 
a good filler for hard woods, as ash? Can it be bought 
prepared, if so, what should be asked for? What is the 
process to give cherry the beautiful red finish? Is it in 
the varnishing, if so, what varnish should be used? A. 
For filling use whiting, 6oz.;japan,^ pint; boiled lin- 
seed oil, %_ pint; turpentine, y z pint; corn starch, 1 oz. 
Mix well together, and apply to the wood. On walnut 
wood add a little burnt umber, on cherry a little Venetian 
*ed, totbettbove mixture", tn the'SctETNTtFio Amekican 
for May, 38, 1881, is an excellent receipt for a filler for 
hardwoods. They can be bought of paint houses in 
the city. The price varies from 10 cents to 12 cents. 
The red finish of the cherry is brought about by the nse 
of dragon's blood, which is applied in the varnish or a 
a stainer. 

(29) H. S. — Creosoting, or treating the wood 
with creosote, is considered the most satisfactory means 
of counteracting the influence of the teredo in timbers 
located in the water. 

(30) A. G. asks how the gold lettering is 
put upon the back of books, etc., and what is put on to 
cause the gold leaf to adhere? A. The letters or design 
are coated wiih size or white of egg and stamped into 
the cloth or leather; gold leaf is then applied to the 
book, and it adheres where the size is, and the surplus 
gold is rubbed off with a rag. 2. How the gold printing 
is done upon cards and paper? A. Gold printing is 
similar; the design is composed with type, and a size is 
used instead of ink on the printing press. Bronze or 
gold powder is dusted over the printing before the size 
is dry, generally with a piece of cotton, and adheres 
where the size has been printed on the paper, 

(31) T. J. H. — There is no metal of greater 
power of dilatation by heat under a temperature of 400° 
than zinc, under moderate pressure. 

(32) P. M. S. — Patents cannot be antedated. 

(33) D. McR. — Your drain system needs 
ventilating. The blind well, if air tight, does not make 
room ior the water that is suddenly plunged into the 
pipes. This makes a pressure which breaks the seal 
of the weakest trap. Make an air vent at the well, if 
there is no trap between the sink and the wed. If 
there is a trap in the main, then a vent pipe leading 
from the top of the main vertical pipe to the roof will 
be requisite to prevent the blowing of the trap seals. 

(34) A. T. asks if German silver is injuri- 
ous to use for a smoking pipe or cigar holder, if so, 
what other metal would answer for same? A. German 
silver is not necessarily poisonous or injurious, but we 
should prefer to recommend some non-metailic sub- 
stance, such as celluloid or artificial ivory. A silver 
plated piece could be used. 

(35) J. S. asks for a receipt for a lacquer 
that will put a gold color on copper plated work? A. 
A pale gold lacquer can be made as follows: 1 gallon 
methylic alcohol, 10 oz. of bruised seed lac, and one 
half oz„ of red saunders; dissolve and strain. A deep 
gold lacquer can be prepared of 3 oz., seed lac turmeric 
1 oz., dragon's blood one-quarter oz.; alcohol, 1 pint. 
Digest for a week, frequently shaking, decant, and fil- 
ter. By using a diluted solution of the latter or by in 
creasing the color of the former, the exact shade wished 
for can be obtained. 

(36) H. C. A. asks how to condense metal- 
lic sodium after having put the different ingredients in 
the retort and heated, or in other words how to collect 
the sodium? A. The metal will become condensed to 
a liquid in running along the tube of the retort. It is 
collected in rock oil or naphtha. A description of the 
process is given in Lippfncotfs " Cyclopedia of Chem- 
istry,'' ' page 848, vol. ii. 
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(37) J. R. J. asks: What do you base your 
calculation on for the pressure on the surface of an or- 
dinary slide valve ? Do you take the whole surf ace of 
the valve or only the area of the exhaust port in com- 
bination with such part of steam port that may be cov- 
ered, etc. ? A. We take the whole area of the exhaust 
cavity of the valve and one steam port while closed. 
The moment that the steam port is opened the pressure 
is neutralized for its area. 2. What size siphon will it 
require to discharge 15,000 gallons water in 30 minutes, 
with a lift of 8 feet? How much water will a siphon 
with 5 in. suction and 4 in. discharge, with 2 in. steam 
pipe and nozzle reduced to 1 in. or % in. with 10 ft 
lift, discharge in one hour, steam pressure 60 pounds? 
A. The best form of siphon ejector upon the market, 
of the largest size, with a 2 in. steam pipe and 3 in. dis- 
charge pipe, lifting 8 ft. with 60 pounds steam pressure, 
has a capacity of 8,000 gallons per hour. This isnearly 
the capacity that can be obtained from a 2 in. steam 
pipe with larger water pipes. We cannot recommend 
a larger size in one jet. For a discharge of 15,000 gal- 
lons perhouryou will require four such jets as above de- 
scribed. We know of no trials with larger pipes. 

(38) J. S. B., of Virginia, writes: The text 
books on physics state that the barometer at the level 
of the sea stands at 30 in. My aneroid barometer 
yesterday at this place stood at 31 in. As I sup- 
pose 30 in. at the sea level means when the atmosphere 
is free from moisture, please explain under " Notes 
and Queries " how the barometer can be at any place 
higher than 30 in. Please give also height of Washing- 
ton City above sea level. Also state whether there is 
any method of telling the Height of a place above sea 
level by barometer, except by observations on some 
day and some state of weather at the sea level, and at 
the place whose height is desired? A. The mean height 
of the barometer at the sea level is about 30 in. If 
your barometer was correctly adjusted, it indicated a 
high wave of pressure in the atmosphere. The annual 
mean pressure at Washington for 1879 and 1880 reduced 
to the sea level was 30107 in. The same for nine years, 
30058 in. Add for your height above the sea 0"001 of an 
inch for each foot in height, to the mean of your station 
observations corrected for temperature and instrumen- 
tal errors. 

(39) W. B. H. asks: Will you kindly in- 
form me what resistance a spiral spring 1 in. in dia- 
meter and 6 in. in length may be made to bear? A. 
There is no measure for the strength, of small spiral 
springs. Their strength depends entirely upon the size 
and shape of the wire, and the material of which it is 
made. A square steel wire or bar makes the strongest 
spring. A 1 in. diameter with three-sixteenths square 
steel of the best quality, well tempered, might be relied 
upon for 100 pounds. 

(40) P. L. H. writes: 1. Will you give your 
reasons for your answer to second part of question No. 

14 in your issue of Feb. 2, 1884? A. The answer to the 
second partalluded to incorrect for the same reason that 
the answer to the first part is correct, both coming un- 
der the same conditions. The strain upon all cylindri- 
cal vessels, whether tanks for holding water, air, gas, or 
steam under pressure, is inversely as the diameter. In 
the case of the water tank, the strain is greatest at the 
bottom and nil at the top. The practice among engi- 
neers is to make the courses of plates thicker toward 
the bottom. This is notably so in the great standpipes 
of water works. The great mistake among people not 
familiar with engineering is their failure to understand 
the cumulative strain of unsustained walls, due to in- 
creased diameter. They seem to compare the condi- 
tions of thin walls in the distribution of the direction 
of the thrust directly with walls of masonry, where 
gravity derived from the weight of material becomes 
the retarding power. 2. Suppose a wrought iron lap 
welded pipe 6 in. in diameter and % in. in thickness be 
used as a water main with a maximum pressure of 110 j 
pounds to square inch, the same to be buried in the 
earth at a depth of about 30 inches, what length of 
time will such a pipe last under the conditions stated? 
A. Wrought iron pipe is largely used for water, and will 
last many years. The only difficulty is the gradual de- 
crease in efficiency of discharge by the accumulation of 
rust nodules upon the inside, which sometimes entirely 
fill the smaller pipes. Cast iron pipe is the best for 
water underground. An experience of 40 years has 
failed to find cast iron water pipes rusted out. 

(41) J. C. R. — Aluminum has been used in 
alloys of copper and zinc and silver, and possibly some 
other metals. It has been sold as aluminum bronze, 
and used for jewelry, mathematical and optical instru- 
ments, screws, and all. It would probably be a novelty 
as wood screws, and possibly patentable. You might 
try it. It costs in Europe about 50 cents per ounce. Tn 
this country, about 75 cents to $1.00 per ounce. It is 
not as ductile as yellow brass — more like gun metal in 
the form of alumina bronze. If a small portion was 
mixed with yellow brass, it would not materially affect 
its ductility. 

(42) N. H. asks why will an injector refuse 
to inject water into a boiler above the line of water 
level? A. Injectors will feed above the water line. 
There is no reason for their failure if in perfect order. 
The only difficulty arises from leaky valves allowing 
the steam to set back and heat the injector, when it 
will refuse to start until cooled. There is much differ- 
ence claimed by the makers of injectors for the power 
of their various makes. It is possible that some of the 

15 kinds now upon the market may fail to feed above 
the water line from some inherent defect in their con- 
struction. 

(43) E. H. R. asks: What are the proper 
chemicals to put into the jars of a battery to run an 
electro machine or motor to drive a sewing machine? 
The machine is made for that purpose. The battery is 
a piece of zinc between two pieces of carbon. The ma- 
chine has been tried with some kind of acid, but 
failed to work satisfactorily. The battery is composed 
of six jars. A. Makea saturated solution of bichromate 
of potash in hot water. Allow it to cool. Some of the 
bichromate will crystallize out. Add slowly to the bi- 
chromate solution one-sixth its volume of sulphuric 
acid. This will render the solution hot, and redissolve 
the bichromate. Add about half an ounce of bisul- 
phate of mercury to every five pounds of solution. 



C44) A. L. S. asks for the best method for 

silvering and oxidizing metals, especially electroplates? 
A. For information on electro-metallurgy see Supple- 
ment 310. To " oxidize " silver dip it in a weak solu- 
tion qf sulphate of potash. 

(45) A. S. Co. ask whether the moisture 
could not all be taken out of a damp room heated at 
the bottom 150°, by ceiling the room with galvanized 
iron and having a steady stream of cold water flowing 
over the iron ceiling, and a system of troughs under- 
neath to catch the drip? Would not such an arrange- 
ment create a circulation, and convey all the moisture 
out of a room quickly and thoroughly? A. Heating the 
air to 150° will largely increase its capacity to hold water; 
air at 75° that is moist becomes dry at 150°. Your ceiling 
will require to be much colder than the air before heat- 
ing it, in order to condense any moisture. A cold room 
may be made moderately dry by condensing the moist- 
ure upon a colder surface and dripping the water into 
gutters leading out of the room with a siphon. 

(46) C. M. H. writes: It is stated that an 
incombustible paper has been iuvented by Mr. G. 
Meyers, of Paris, and that its resistance to heat is so 
great that fire will not alter its appearance? A. Fire- 
proof paper for writing and other purposes has been 
made in France by mixing asbestos and wood fiber 
with a small portion of borax and size, that is said to 
resist a white heat. The German method is to treat 
the asbestos with permanganate of potash and then with 
sulphuric acid before mixing with wood pulp, borax, 
and glue size. Asbestos and boiax are the foundation 
of all fireproof papers. 

(47) S. W. L. asks: What is meerschaum 
composed of, and where is it found? A. Meerschaum 
is a silicate of magnesia, and is found in Natoli, Asia 
Minor. The mines are owned by the Turkish govern- 
ment. 

(48) Gr. L. A. — Petroleum is a preservative 
for wood. If you can keep it in your fence posts after 
they are saturated with it, they will be durable. 

(49) W. H. T. writes: I wish to make 
'* idler " pulleys 1% in. diameter- with groove for J^ in. 
round belt to run at 6,000 revolutions per minute. The 
speed to be kept up from a half minute to five minutes 
at a time, and pulleys to run noiseless. Of what metal 
or alloy shall I make them to run with the least 
amount of oil, and to wear the longest? A. Never run 
idler pulleys loose on a shaft. Make them of iron or 
steel fixed on a shaft, and run the shafts in metalline 
boxes; they will run noiselessly and without oil, or at 
least with the minimum amount that will moisten the 
journals. 

(50) G. E. E.— It is impossible to form any 
opinion in regard to the possible amount of silver that 
a mineral may contain without first assaying it. The 
larger of the two specimens may contain silver, but 
the smaller one is simply a piece of iron ore. Cost of 
assay for silver, $5.00. 

(51) F. H. B. asks the best way to case- 
harden gas pipe, the diameler of pipe 6 in., and 4 in., 
corrugated on the outside with 18 or 20 corruga- 
tions per inch, about three thirty-seconds of an inch 
deep. I wish to know the most thorough manner re- 
gardless of cost. A. All casehardening is superficial, 
as its name implies. The best method of caseharden- 
ing is packing the article to be treated in a tight box 
of iron with ground bone, prussiate of potash, and 
charcoal, and heat for several hours to a red heat. 
Then plunge into water. The longer the exposure to 
the heat, the deeper the coating. 

(52) G. C. S. asks; What amount of air can 
be ejected in one revolution of the piston, say the cy- 
linder is 12 in. in diameter and the stroke 18 in? Also, 
which possesses the greatest power— steam or atmo- 
spheric pressure? A. Your cylinder 12 in. diameter, 18 
in. stroke, will discharge 1*177 cubic feet for each stroke 
of its piston, or twice this amount for a revolution of 
the driving shaft, without compression. If you wish 
to compress air, say to 15 pounds pressure per square 
inch, then but one-half of the above amount can be 
discharged without clearance at the ends of the stroke. 
Forequal conditions there isno difference in the power 
of steam 01 air. 

(53) A. M. B. writes: All old water-mill 
men insist that a saw runs faster and stronger, and 
will cut more lumber, at night than in the daytime. Is 
there any reason for this that can be accounted for 
scientifically? A. We never could appreciate that 
water was any heavier, or that machinery runs any 
lighter, at night than by day. We think that the differ- 
ence would perhaps be due to the change in the tem- 
perature, whereby there will be less friction of the paits. 

(54) W. Gr. F. asks: 1. Id making rubber 
stamps is the rubber melted or dissolved? A. It is 
softened by heat and pressed into the moulds, and 
afterward vulcanized. 2. What kind of rubber is used? 
A. The rubber is mixed with sulphur. It is sold already 
prepared. 3. How may sticking to the mould be pre- 
vented? A. By dusting powdered soapstone thereon. 
Plaster moulds are generally used, and destroyed after 
use. 

(55) F. A. asks: How much weight can a 
magnet needle of a ship's compass carry without refus- 
ing to do its duty? A. Any weight added to the needle 
tends to increase friction on its pivot and to make its 
action heavy. 

(56) R. T. M. writes: We have a dispute 
about a coal burning boiler having no furnace. Is not 
the plate that separates the steam from the fire the 
line that distinguishes the furnace from the boiler? A. 
A locomotive or marine boiler or any internally fired 
boiler is said to have a furnace, because the fire box 
forms part of the boiler construction. A cylindrical 
or brick set boiler comes under the opposite significa- 
tion. 2. Is machine riveting as strong as hand? Don't 
hand riveting crystallize the iron? A. Machine riveting 
if carefully done, so that the rivets are set square and 
fair, is fally as strong as hand riveting. Crystallization 
takes place afterward, and is a slow process. We have 
seen it in old rivets, not often in new. 

(57) F. H. C— The Fuller battery will not 
readily freeze, and is well adapted to ringing door bells. 
It will work a long time without attention. 



(58) O. N. L. asks the best point of the cy- 
linder of the gas engine to explode the gas? A. Ignite 
the gas when the piston has completed about one- 
third of its stroke. 

(59) H. J. H. asks: 1. What are the num- 
bers of the three samples of wire inclosed, bythe Brown 
and Sharpe wire gauge? A. The largest is between 23 
and 24. Probably intended for 24. The others are re- 
spectively 30 and 36. 2. Are the four coils in the Dr. 
Bradley's improved tangent galvanometer (as described 
in "Haskins' Galvanometer") wound one on the other? 
If so, which one is wound first— the fine or the coarse? 
And how large is the bobbin or tube upon which they 
are wound? A. There are four coils. The finer wire 
is wound first. The bobbin is fiat and about 1^ inches 
long. 3. And also how the needle for the same is made, 
how large the little magnets are, and how many ? A. 
The needle proper is a disk of magnetized steel with 
aluminum pointer attached. The little magnets are no 
longer used. 4. How many coils, how wound, andhow 
connected with each other in Queen's universal gal- 
vanometer? A. If built according to Bradley's pattern, 
there are four coils, whose resistances are respectively 
150, 25, 3, and ohms. Oue terminal of each coilis con- 
nected with the ground or return wire binding post. 
The opposite ends are each provided with a binding 
post. 5. What is the outside lever and inside arm in 
Bradley's galvanometer? A. It is an arrangement for 
lifting the needle and clamping it to the cover glass 
when not in use. 

(60) S. Mel. writes: I have a Corliss en- 
gine, 3 ft. stroke; how near to end of stroke should pis- 
ton be before exhausting? A. The best point can only 
be determined by applying the indicator; the proper 
point depends largely upon size of ports, clearance, 
and speed of engine; in your case we should judge 
about 1% or 1% inches. The larger the ports the nearer 
the point of exhaust can approach the end of the stroke. 

(61) J. N. G. asks: 1. How can I hermet- 
ically seal the alcohol in a level glass, as it is done at 
the factories? I fiud that a sufficient heat from the 
blow pipe to anneal the glass tube will generate a gas 
and break before closing. A. Before introdacing the 
alcohol, draw the ends of the tube into a very fine 
tube close to the bulbs, then fill the tube by expejling 
the air by heat and drawing in the alcohol by means of 
the vacuum. The small tube may be readily sealed 
without bursting the bulb. 2. How is the black, glossy 
finish put on tintypes used by photographers, and 
would the same finish do upon a gun barrel? A. It is 
japan baked on. It might be applied to a gun barrel. 
3. In making an induction coil such as are used in mi- 
crophones, etc., is it necessary to introduce an iron 
core? A. Yes. 

(62) S. H. J. asks: Whether the ziuc in a 
gravity battery is being acted upon when the circuit is 
open? A. Yes. 

(83) A. M. J. — The wire is covered with 
gutta-percha. 

(64) W. C. P. asks: 1. What are the dimen- 
sions of a Ruhmkorfl: coil such as is used in the labora- 
tories for exploding gases, etc ? A. The smallest coil 
that will give a spark will explode gases. 2. What is 
the rule for computing the length of the spark from 
any coil? A. The length of the spark depends upon so 
many conditions that itcannot be accurately calculated. 

(65) J. R. asks: What is the simplest way to 
obtain the electric spark for igniting gas? What is 
best to ignite with? A. Use the spark of the extra cur- 
rent of an electro-magnet. 

(66) J. W. G. asks: Is the name of the 
wheel barrow's inventor known? A. The wheelbarrow 
is a very old invention. Its inventor could not have 
been far removed from Adam. We don't know his 
name. 

(67) A. R. B. asks: 1. What term is used 
to describe the process of either grinding down the deep 
cuts between the teeth of cross out timber saws, with 
emery wheel or file? A. Gumming is the technical 
name for the operation described. 2. How can I best 
get the painting and gilding of large letters on plate 
glass ofE without scratching the glass? A. Try a warm 
solution of caustic potash. 3. After using one of my 
finest paint brushes in shellac varnish, I find that the 
alcohol will not clean it well. What will do it? A. 
Ninety-five per cent of alcohol will do it. 

(68) C. E. B. asks: 1. What is the length of 
the armature in the dynamo electric machiue of Geo. 
M. Hopkins' design in Supplement, No. 161? A. Four 
inches. 2. Do the magnets, A and B, require to be 
charged before being placed in position, if so, how can 
I charge them? A. The magnet needs no charging. 
The residual magnetism is sufficient to start the ma- 
chine. 3. Can yougivemeareceiptforblackink, one 
that will be very black, and have the appearance of be- 
ing varnished when dry ? A. See ink receipts in Sup- 
plement, No. 157. 4. Is the small boiler described in 
Supplement, No. 182, on good principles, and a practi- 
cal boiler for an engine 2 x 4 in . ? A. Yes. 

(69) C. M. L. says : Bisulphide of carbon 
vaporizes at 118, and expands a little rising 400 times, 
when we have added 94 degrees of heat and brought it 
up to the boiling point of water, which expands nearly 
1,700 times; is it as good, all things considered, as water 
as a motive power? A. The bisulphide of carbon would 
be more economical, but all things considered not as 
good as water for a motive power. 

(70) H. M. E. writes: 1. How can I finish 
induction and other coils in hard rubber? A. The small 
coils are usually inclosed in rubber tubing such as may 
be procured of rubber manufacturers in this city. The 
larger coils are wrapped with very thin sheets of hard 
rubber, the seam being located on the under side of 
the coil. 2. Does the incandescent light require a 
vacuum? If not, what size and length of platina wire 
should be used with five cells bichromate plunge bat- 
tery plates 2H x 6? A. A vacuum is necessary to pre- 
vent the carbon filament from burning. Platinum may 
be used in the open air, but it is very treacherous, being 
very liable to melt. Use two or three inches No. 34 
wire 3. Does this lamp (incandescent) require as much 
power as the arc light of equal brilliancy? A. For 
the same quantity of light the arc light is far more eco- 
nomical than the incandescent. 



(71) J. H. M. asks: What kind of wax and 
chemicals is it that map engravers use in making cuts 
of maps? Or do they use chemicals, but take a plaster 
of Paris transfer after the map is drawn in the wax? 
A. When the maps are made on copper the following 
wax can be used: White wax, 2 oz.; black and Bur- 
gundy pitch, of each, % oz.; melt together; add by de- 
grees powdered asphaltum, 2 oz., and boil till a drop 
taken out on a plate will break when cold, by being 
bent double two or three times between the fingers; it 
must then be poured into warm water and made into 
small balls for use. Nitric acid of 15° B. is the liquid 
used for eating the copper. Electrotypes are taken 
rather than plaster of Paris moulds. 

(72) W. E. W. says: I have a 56 in. circu- 
lar saw that has not been used in over a year (a 
smaller one used in place, one side of which is very 
rusty. What will take off the rust and make it bright? 
I cannot sell it as it is, but could if I can get off the 
rust? A. If kerosene will not remove the rust, try 
spirits turpentine and rottenstone. If the rust is deep, 
it must be ground out with emery. To preserve the 
concentric polish mount it on an arbor and rotate it, 
using emery and oil on a pine or other soft wood stick. 



Minerals, etc. — Specimens have been re- 
ceived from the following correspondents, and 

examined, with the results stated: 

Mrs. L. D. R.— The specimen is quartz (pure anhy- 
drous silicic acid).— T. F. R.— The sample consists 
chiefly of pyrites (iron sulphide). It may carry gold. 
An assay costing $5.00 would be necessary to" deter- 
mine the value of the ore. 



INDEX OF INVENTIONS 

For whicn. Letters Patent or tbe United 
States were Granted 

March 18, 1884, 

AND EACH BKA11ING THAT DATE, 

[See note at end of list about copies of these patents.] 



Accordion, A. L. Sehaar 295,288 

Airship, C. P. Fest 295,151 

Alarm. See Burglar alarm. Fire and police alarm. 

Animal trap, Cushing& Vest 295,486 

Aquarium, F. C« Zanetti 295,218 

Arrow, G. K. Swan 295 304 

Auger, earth, s. S. & J. G. Sherman 295,444 

Axle, wagon, T. M. Jenkins 295,404 

Bag. See Mail hag. 

Bait, artificial fish, W. D. Chapman 295,350 

Bale tie, L. Williams 295,319 

Bale tie splice, F. Bommarius 295,340 

Bale tie, wire, G. Nicholson 295,419 

Baling press, E. U. G. Reagan 295,282 

Ball trap, C. F. stock 295,302 

Basket, folding, A. Paul 295,363 

Bench dog and clamp, com Dined, C. C.Johnson... 295,178 

Blower wheel, fan, W. D. Smith 295.449 

Bobbin truck, W. E. Sharpies 295,441 

Bolt . See Trunk tray holt. 

Bolting reel, centrifugal, A. H. Spaulding .. 295,453 

Book, blank, J. P. McCandless 295,266 

Book carrier, P. N. Breton 295,2*6 

Book leaf protector, J. Akins 295,141 

Boot or shoe crimping machine, T. T. Marshal I. . . 295.187 

Bottle and jar stopper, N. Thompson 295,306 

Box. See Folding box. 
Bracket. See Siding bracket. 
Brake. See Sled brake. 

Bran packer J. D. Otis 295,420 

Breast drill, J. F. Hardisty. 295,386 

Breast drill, O. Peck 295,193 

Bridle and halter, convertible, J. A. Nesbit 295,273 

Broom holder, Frazier & Coburn 295.379 

Buggy seat, W. W. Ball 295,143 

Burglar alarm, J. A. Demers 295,366 

Burner. See Vapor burner. 

Bustle, L. L. Schwab.... 295,438 

Butter package, .J. P.Sinclair 295,295 

Button, B.B. Black 295,335 

Button fastener. F. A. Smith, Jr 295,447 

Calculating interest, etc., instrument for, U. Cur- 
tis 295,152 

Calk, driving, G. H. Hathorn 295,493 

Camp chair and cane, combined, T. Wright 295,216 

Canister, A. Schilling 295,432 to 295,434 

Cans, noise deadener for milk and other, Irwin & 

Apple 295,495 

Car brake, cable railway, G. Duncan 295,238 

Car, combined box and cylinder. T. T. Prosser 295,279 

Car coupler and buffer, combined, C. Browning 295,482 

Car coupling, C. Browning 295.483 

Car coupling, S. P. & J. M. Chandler 295,349 

Car coupling, R. H. Dowling 295.372 

Car coupling, B. Hitchcock 295,250 

Car coupling, railway, A. K. Mansfield 295,186 

Car heating apparatus, coupling for, J. J. Lacey.. . 295,255 

Car signal, W. D. Beaty 295,144 

Car. stock, T. D. Williams 295,468 

Card for playing loto and other games, H.H. Har- 
rison 295,388 

Carding machines, self-feeder for, C. L. Goddaril. 295,243 

Carpet, sweeper, G. M. Rockwell 295,505 

Carpet sweeper, G. W. Zeigler 295,470 

Carriage spring shackle, Wdjtphal & Dieterla 295,318 

Cartridge implement, J. H. McCabe 295,235 

Carrier. See Book carrier. 

Case. See Egg case. Organ case. Toilet case. 

Cash and parcel carrying system, W. S. Hill 295,172 

Cash carrier elevator, H.H. Hayden 295,393 

Cereals, machine for scouring and polishing, W". 

Ager 295,471 

Chair. See Camp chair. Folding chair. 

Check row wires, stop for, T. H. Hutchins 295,252 

Christmas tree candle holder, F. Lechler 295,182 

Chuck, brace, G. W.Kerr 295,408 

Chuck, lathe, G. A. Colton 295,229, 295,430 

Churn, W. H. Tawney 265,460 

Cigarette machines, apparatus for feeding paper 

in, E. F. Leblond 295,181 

Cistern, J. W. Barnum 295,330 

Cisterns, automatic rain water regulator for, F. 

B.Lord 295,258 

Clasp. See Rope or line clasp. 

Clasp, S. D. Tucker 295 310 

Clevis, L. Jaqulsh 295,402 

Clocks, strike system for secondary electric, W. 

H.Sawyer '95.287 

Club, Indian, R. Reach 295,429 

Coal bunk, J. Dall 295,288 
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Coal dust feeder, H. A. Bradley 

Coffee roasting machine, A. W. Roper 

Combining fibrous material, machine for, Hall & 
Midgley.. 

Conveyer apparatus, Blickensderf er & Smith 

295,388, 295.839, 205,478, 

Conveyer apparatus. Smith & Blickensderf er 

Cooler. See Food cooler. 

Copy holder, W. F. Miller 

Corset steel fastening, L. Hill 

Cotton gin feeders, governor for. I«. D. Forbes — 

Coupling. See Car coupling. Crupper coupling. 
Thill coupling. 

Crupper coupling, C. H. Orts 

Cultivator, W.H.Clark 

Cultivator, A. Schoonover, Jr 

Cultivator and horse hoe, C. W. Meador 

Cutter. See Rotary cutter. Tube cutter. 

Cutting tool. J. B. Wallace. 

Diamonds in tools, setting, A. Hessels. 

Ditching and grading machine, I. 13. Hammond.. . 

Ditching maching. A. Purcell 

Ditching machine, tile, J. Arthur 

Doll, S. M. F. Schilling 

Door check, J. H. Runyan 

Door hanger.'E. Y. Moore , 

Doors, stay roller for sliding, W. M. Brinkerhoff. . 

Draft equalizer, W. B. Hubbard 

Dredge, R. B. Rose 

Drier. See Fruit drier, dumber drier. 

Drill. See Breast drill. Seed drill. 

Drilling machine, J. Barnet 

Drilling machines, apparatus for shifting. A. Ball 

Beg case, folding, Toay & Harris. . . - 

Elector, steam jet, L. Schutte. . , 

Electric conductors, manufacture of, A. A. 
Ccrwles 

Electric generator commutator, H. M . Stevens 

Electric machine, dynamo, T. L. Denni s 

Electric switch, automatic, T. A. Connolly 

Electric wires, artificial pavement and con duit for, 
Berry & Stuart 

Electrical conductor, R. C. Stone 

Electrical conductor tip, G. Doolittle 

Electrical switch, C. S. Shivler 

Electro dynamic motor, F.'J. Sprague — .. 

Elevator. See Cash carrier elevator. 

End gate. J. Scheerer 

Engine. See Gas engine. Rotary engine. Steam 
engine. 

Envel ope or folding card. C. Sneider 

Evaporating apparatus, M. P. Hayes 

Excavator, Snider & Kulp 

Extractor. See Staple extractor. Tenon ex- 
tractor. 

Eye guard, flexible air tight D. Genese... 

Fare register, J. H. Rose 

Ferrule, G. E. Hopkins 

Fertilizing machine, G. "VV. Harkey 

Fifth wheel, w. H. Stickle 

File, G. Custer 

File, letter or paper, W. R. Havens 

Filter, B.L. Barber... 

Fire and police alarm, combined, J. C. Henry 

Fire arm. breech loading. F. Schraud. 

Fire arm sight, W. Plettner .. 

Fire escape, B. F. Bennett 

Fire escape, V. Bessier. 

Fire escape.. H. Poole 

Fire escape, H. Resley 

Fire escape, M. Scholl 

Fire escape, C. A. Van Wagener. 

Fire escape, C. Von der Linden 

Fire escape, A. Walker 

Fire escape, W. Wise ; 

Fish net lines, machine for casting leads on, 
E. Mfttmla 

Floor, C. R. Brothwell 

Fly paper, manufacture of, E. F. Baker 

Fly wheel, R. W. Whitney. .. 

Folding box, H. C. Underwood 

Folding chair, J. S. Mackaye 

Food cooler, hoisting, Crawford & Long 

Fruit drier, C. J. Geiger 

Fruit jar, G.. W. Gomber 

Furnace. See Gas furnace. Regenerator fur- 
nace. Vapor and gas generating furnace. 

Furnace, V. Colliau 

Furnace, C. McMillan ....... , 

Game board and counter, T. Dougherty... 

Gas engine, Menck &Hambrock 

Gas furnace, Morgan & Haydeu 

Gate. See End gate. Railway crossing safety 
gate. Rail way gate. 

Gate, J. P. B. Rarey 

Glass, manufacturing, L. Knaffl 

Glucose or grape sugar, manufacture of, A. Kay- 
ser. 

Grapnel, H. C. Chester 

Gun carriage, H. Gruson 

Gun carrige, armor plated. Gruson & Schumann.. 

Gun magazine, A. H. Russell 295.285, 

Gun wad, J. VV. Dennis 

Gun wad retainer J.W.Dennis , 

Hame fastener, B. F. Jones 

Harness holder, D. D. Briggs 

Harness book, S. B. Edson 

Harvester and binder, Whitney & Marsh 

Harvester, cotton, G. N. Todd 

Hoisting engine, steam, T. Scheffler 

Holder. See Broom holder. Harness holder. 
Lead and crayon holder. Sash holder. 

Hook. See Harnesshook. Trolling hook. 

Hose coupling, C. Cummins 

Ice shaver, G. B Webb 

Incrustation preventive, F. Troxel 

Indicator. See Station indicator. 

Insecticide compound, H. Pool 

Iron and steel, mode of and mechanism for pro- 
ducing surfaces on, L. D. York 

Jack. See Lifting jack. Wagon jack. 

Jar. See Fruit jar. 

Journal box, anti-friction, T. Tripp 

Kiln. See Pottery kiln. 

Lace fastener, shoe, H. M. Snyder 

Ladder, folding step. G. A. Sommer 

Lamp, C. B. Boyle 

Lamp, electric. T. L. Dennis 

Lamp, portable, L. Baumeister 

Lamps, manufacture of incandescing electric, W. 
Holzer 

Lath sawing machine, W. E. Hill 

Lead and crayon holder, J. H. Knapp 

Lever power mechanism, F. Kubec 

Lifting jack, R. R. Spears... 

Lightning arrester for electric lines, C. W. 
McDaniel 

Lock. See Piano lock. 

Lock tumbler, C. A. Ludlow , 

Lubricating pistons, etc., apparatus for, R. H. 
Froude 

Lubricator, P. J. Unites 



295.145 
295,200 



295.448 
295 448 

295,416 
295,171 
295,377 



295,192 
295,353 
295,292 
295,189 

295.466 
295,394 
295,247 
295,281 
295,323 
295,435 
295,507 
295,501 
295,345 
295,174 
295,202 



295,329 
295325 
295;2U 
295,293 

295.232 
295.206 
295,368 
295.356 

295,334 
295,207 
295,371 
295,445 
295,454 

295,431 



295,450 
295,169 
295,459 



295,242 
295.201 
295,391 
295,387 
295,458 
295,487 
295,391 
295,327 
295,249 
295.437 
295,425 
295,221 
295,477 
295,278 
295,430 
295,203 
295,212 
295,465 
295,313 
295,320 



295,262 
295,481 
295,220 
295.215 
295,311 
295.261 
295,360 
295,382 
295,244 



295,355 
295,188 
295,488 
295.415 
295,502 



295 428 
295,410 

295,407 
295,352 
295,245 
295.246 
295,286 
295,235 
295,234 
295,496 
295,344 
295,374 
295,510 
295,463 
295,289 



295,151 
295,467 
295,309 

295,426 

295,217 

295,308 

295,452 
295,299 
295,479 
295,367 
295,332 



295.398 
295,173 
•295,497 
295,498 
295,300 

295,267 

295,260 



295,474 



Lubricator, J. W. Reed. 295,198 

Lumber drier, I,. Rollins 295,284 

Lumber drying apparatus, A. S. Nichols 295,418 

Lunch heater, G. S. Iredell 295,400 

Mail bag, A.Severin, Jr 295,439 

Mail bag fastening, R. B. Scott 296,294 

Marker, land. W.H.King 295,254 

Match splint machine. Millen & Mousseau 295,191 

Metal coating compound, J. H. Legge 295.256 

Milk, treating, G. Lawrence 295,180 

Mill. See Saw mill. 

Mining machine, V. Lechner 295,183 

Mortar mixer, W. Prochnow 295.196 

Mortising machine, W. W. Green , 295,162 

Mortising machine boring attachment, Doane & 

Bugbee ' 295,236 

Motor. See Electro dynamic motor. Spring mo- 
tor. 

Motor. C. H. Kuhne 295,179 

Motor, T. Wall 295514 

Net, fly, E. G. Studley 295,459 

Organ case, J. A. Warren 295,214 

Paint and other cans, stand and press for, F. R. 

Grout 295,492 

Paper and seeder, combined fruit, Beaz!ey & 

Morris '., '.' 295,476 

Parer, apple, W. A. C. Oaks.... 295,274 

Pen, metallic, H. Hewitt 29.V195 

Pens, clamp for ruling. J . W . Dirhold 295,370 

Pencil sharpener, A. M. Smith 295,296 

Perfumery charged cane and other handles, E. 

R. Cowles etal 295,359 

Piano actions, harmonic coupler for, W. S. 

WriKht...... 295,512 

Piano or organ key rail, P. Gmehlin 295,383 

Piano damper, O. Wessell etal 295,317 

Piano lock, F. VV. Mix 295,270 

Pipe molding apparatus, F. Shickle 295,205 

Pipe wrench, Schramm & Modery — 295.204 

Plane attachment, rabbet, C. A. warfleld 295.316 

Plane, bench. C. A. Meekins 295,414 

Planter check row attachment, corn, II. Farmer.. 295,375 

Planter, corn. C. J. Mikesh 295,268 

Planter, seed, A. Smith 295.297 

Pliers for attaching pin tickets, A. J. Piatt 295,424 

Plow attachment, J. Comeaux 295,149 

Plow, sulky, F. B. Hunt 295,175 

Pottery, composition for fireproof. B. F. Zinns . . . 295,321 

Pottery kiln, L. Lawton 295,412 

I'ower press, G. B. Lamb 295,411 

Press. See Baling press. Power press. 

Press, A. Fittset at 295,159 

Protector. See Book leaf protector. 

Pulleys, etc., manufacture of, H. H. Blake 295,336 

Pulley or wheel, compound, H .H. Blake 295,337 

Pump, air, M. Boom 295,341 

Pumping engines, valve arrangement for duplex, 

J. R. Maxwell 295,500 

Funch. Isriegs & Walton 295,227 

Punch, blacksmith's, VV. P. Holman 295,397 

Radiator, steam, Brass & Chapman 295,343 

Railway, cable, J. B. Casebolt 295,147, 295,148 

Railway crossing safety gate, B. Atkinson 295,324 

Railway, endless rope. VV. H. 11. Sisum 295,446 

Railway gate, D. W. Coueland 295,358 

Railway signal, .7. Mayne 295,264 

Railway signaling apparatus, electric, F. L. Pope. 295,427 
Reel. See Bolting reel. 

Refrigerator, H. H. & H. T. Lovell 295.259 

Refrigerator, G. R. Prowse 295,197 

Regenerator furnace, w. Swindell 295.209 

Register. See Fare register. 
Ring. See Split ring. 

Rocker, shoo fly, G. P. Steinbach 295,457 

Roller mills, purifiers, etc., feeding mechanism 

for. H. C. Potts 295,504 

Rope or line clasp. A. L. Pitney. 295.194 

Rotary cutter, ,T. B. Emery 295,490 

Rotary engine and pump, R. 11. Froude 295,380 

Safe, fireproof, M. Mosler 295.272 

Sash fastener, H. H. Asimont ; 295.142 

Sash holder, T. B.Jones 295,253 

Saw. W. H. Hankin, Jr 295,385 

Sawmill, J. M. Story 295,303 

Scaffolding, J. T. Haskell 295,389 

Scaffolding trestle, J. T. Miller 295,269 

Screen. See window screen. 

Screw cutter, A.J. Peavey 295,422 

Screw tap, A.J. Peavey 295,421 

Seal, metallic, B.J. Brooks 295,346 

Seat for public buildings, G. H. Thompson 295,461 

Secondary battery and constructing electrodes 

therefor, E. T. Starr 295,456 

Secondary battery plate or electrode, E. T. Starr. 295,455 
Seed drill and cultivator, combined, Matthews & 

Small 295,263 

Seeding machine, G. S. Briggs -295,480 

Sewing machine ruffling and shirring attachment, 

W.Dudley 295,489 

Sewing machine ruffling attachment, G. H. Spring 295,301 

Shaving mug, G. Schoenan 295,436 

Shingle, metallic roofing, E. B.Repp 295,283 

Ships' sides, etc., apparatus for cleaning, J. L, 

Cooper 295.357 

Shoe or glove fastening, M. S. Fox 295,241 

Shoe, rubber, D. VVilkey... 295.511 

Shoe upper, J. H. Eagan, Jr 295,239 

Shuttle and mechanism for operating the same, 

F.O. Schmidt 295,291 

Siding bracket, A. J. & M. I. Flowers 295,376 

Signal. See Car signal. Railway signal. 

Sirups, concentration and evaparation of. A. P. 

Boon : 295,342 

Skylight. G. Hayes 295,166, 295.167 

Skylight, ventilating, G. Hayes 295,168 

Sled, W.R. Kilborn 295,409 

Sled brake, J. G. Precour 295.195 

Snap hook, G. Haveil 295,390 

Soldering machine, can, J. A. Til lery 295,210 

Spark arrester, J. C. Albrecht 295,322 

Splitring, W.M.Fisher. 295,158 

Spooling machine stop motion device, J. H. 

Northrop 295,503 

Spring. See Truck spring. Vehicle spring. Ve- - • 

hide side spring. ■ . - ■ 

Spring motor, J. B.Pugh 295,505 

Staple extractor, B Hubbell 295,494 

Station indicator, S. Ballin 295,326 

StMtion indicator, C. H. Jenne 295,405 

Steam boiler, sectional, 11. A. Barnard 295.328 

Steam boilers, .high pressure alarm for, Johnston 

& Brown 295,406 

Steam engine, compound, C. W. Jenkins 295.403 

Steam trap. J. H. Blessing 295.224 

Steam trap, W. A w. D. Puffer. 295,280 

Stirrup, saddle.C. C. Philbrook 295,423 

Stocking supporter. G. Campbell 295,146 

Stone drills, pin and box joint for, D.Cameron.... 295,347 
Stopper. See Bottle and jar stopper. 

Store service apparatus, H. H. Hayden 295,248 

Store service apparatus, H. W. Sharpless... 295,442, 295,443 I 
Street pounder or rammer, F. A. Volgt 295,2131 



' Street washer hose attachment, C. Gumlich, Jr. . . 295,164 
Supporter. See Stocking supporter. 
Swings and hammocks, stand or frame for suspen- 
sion of, W. A. C. Oaks.... 295,275 

Switch board, F. Blake 295,223 

Tallow at a low temperature, extracting and melt- 
ing, Llssagary & LepHiy 295,184 

Target, flying, J. G. Mole 295,271 

Target, flying, Varwlg & Spangler 295,312 

Tea curing and coffee coating apparatus, A. Schil- 
ling 295,290 

Telegraph, automatic and. facsimile, J . Amster- 
dam 295,219 

Telephone box, A. G. Davis.. 295,365 

Temperature, device for regulating, J. M.Halsted. 295,384 

Tenon extractor, O. Hendrick 295,170 

Tentering machine, O. E. Drown 295,155 

Thill coupling, R. Cameron 295,848 

Thill coupling, H.E. Gamble 295,160 

Thill coupling, W. S. Shanahan .295,440 

Thrashing and separating grain, peas, etc., ma- 
chine lor, A. Swingle 295,305 

Thrashing machines, feed regulating device for, 

A. W. Lockhart 295,185 

Tile, etc., making, J. S. Smith 295,298 

Toilet case, H. O. Berg 295,222 

Tongue support, wagon , J. T. Dougine 295,237 

Toy. electric railway, M.Bacon 295,478 

Trace hitch, D. A. Foster .295,378 

Trap. See Animal trap. Ball trap. Steam trap. 

Tricycle, W.J.Lloyd 295,257 

Trolling hook. N. A. Dickinson 295,369 

Trunk spring, car, G, B. Milne 295.417 

Truck tray bolt, J. S. Topham 295.464 

Truss, D. S. Armer 295,472 

Truss, J. Fenerstein 295,240 

Tube cutter, N. P. Towne 295,307 

Tug boat, steam traction, D. W. Cooke 295,231 

Type writer, G. W. N. Yost 295,169 

Type writing machine, VV. J. Barron 295.475 

Umbrella runner, E. G. Charageat 295,351 

Vaginal irrigator, A. Palmer 295,276 

Vapor and gas generating furnace for locomotives, 

etc., H.F. Hayden 295,392 

Vapor burner, Wallace & Myers 295,315 

Vat or kettle for reducing or treating animal or 

vegetable matter, T. Swan ton 295,508 

Vehicle side spring. H. W. Fell 295,277 

Vehicle spring. J. P. Calian 295,228 

Vehicle spring, R. S. Hunzeker 295,176, 295,177 

Vehicle, three wheeled, Dilatush & Drake 295,154 

Vehicle, two-wheeled, Cieighton & Taylor 295,361 

Velocipede, L. Beaupain 295,333 

Velocipede, D. Crowley 295,150 

Velocipede. G. L. O. Davidson 295,364 

Velocipede bearing, J. C. Garrood 295,161 

Velocipede, ice, E. H.Funk 295,491 

Ventilating apparatus, VV. Lord 295,499 

Vessel having divided hull, J. David ....295,153 

Vise, W. H. Cloud 295,354 

Wagon bolster plate. L. J. Brandow 295,225 

Wagon brake lever. E.J. Miles 295,190 

Wagon for moving heavy objects, A.Bartholo- 
mew 295.331 

Wagon jack, H. C. Torrey 295,509 

Washing machine, A . Jackson 295,401 

Washing machine, boiler, W. H. Thurmond........ 295,462 

Washing machine, pounder, F. T. Roots 295,199 

Watch case centers, malting. J. G.^kaebw , ....... 29W56- 

Watch mainspring. D. H. Church 295,485 

Watch, stem winding and setting, D. H. Church . . 295,484 

Weigher, automatic grain, T. L. Easley 295,873 

Well drilling rig. J. G.. Martin 295,413 

Wheel. See Fly wheel. 

Window, Crofut & Gribbie 295,362 

Window screen, J. A. Grove 295,163 

Window shade hanging, W . S. Holland 295,396 

Wire barbing machine, D. C. Stover 295,208 

Wire netting, A. G. Hulbert 295,251 

Wrench. See Pipe wrench. 



£tattttomtt\s. 



DESIGNS. 

Carpet, H. Hunt 

Clock front, W. M. House 

Costume, lady's. J. Q. Reed 

Costume, lady's. L. Tully 

Costume, lady's, M. Turner 

Costume, miss's, S. J. Shiels 

Door hanger, sliding, E. Y. Moore 

Hardware, ornamentation of builders' C. H. Beebe 
Hardware, ornamentation of builders', A. Langer- 

feld 

Molding, W. Smith 

Packing case. H. W. Wilson 

Radiator pipe, steam, Arci & Chapman 

Type, font of printing, G.Giesecke 

Type, font of printing, E. C. Ruthven 



14.887 
14,886 
14,890 
14,894 
14,895 
14,892 
14,889 
14,884 

14,888 
14,893 
14,896 
11.833 
14,885 
14,891 



TRADE MARKS. 

Boot polish, T. Y. Kelley 

Bottles, glass, H. Martin 

Button fasteners, J. K. Krieg & Co 

Buttons, rubber. Novelty Rubber Company 

Canned fruit and vegetables, - Knowles & Ander- 
son '. 

Cards, playing, J. Gang 

Clover blossoms and fluid and solid extracts there- 
from, pressed, D. Needham's Sons 

Coffee and coffee extract preparations, G. W. Ear- 
hart 

Drilling and sheeting, A. Bernheimer 

Fertilizer, J. D. Simmons 

Files, straw knives, grass hooks, saws, sickles, and 
scythes, W. K. & H. K. Peace. 

Gloves, kid, Oberteuffer, Abegg & Daeniker 

Hair bleaching compound, A. Simonson 

Matches, safety, C. C. Abel & Co 

Paper and envelopes, writing and card, "Whiting 
Paper Company 

Plows, A. G. Starke. 

Soap, laundry and toilet, C. L. Jones & Co 

Telegraphic call boxes, A. G. Davis 

Tuning pins, W. Wagner, Jr 



Inside Page, each insertion - - - 75 cents a line. 

Back Fuse, euch insertion ... $1.00 a line. 
(About eight words to a line.) 

Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 



11.027 
11,022 
11,014 
11,023 

11,021 
11,013 

11,015 

11,012 
11,010 
11,016 

11.018 
11,024 
11,028 
11,017 

11.020 
11,025 
11.026 
11.011 
11,019 



A printed copy of the specification and drawing of 
any patent in the foregoing list, also of any patent 
issued since 186(1. will be furnished from this office for 25 
cents. In .ordering please state the number and date 
of the patent desired, and remit to Munn & Co, 261 
Broadway, N ew York. We also furnish copies of patents 
granted prior to 1866 ; but at increased cost* as the 
specifications, not being printed, must be copied by 
hand. 

Canadian Patents may now be obtained by these 
inventors for any of the' inventions named in the fore- 
going list, at a cost of 940 each. For full instructions 
address Munn & Co., 261 Broadway, New York. Other 
foreign patents may also be obtained. 
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WOOD WORKERS! 

Send for a copy of Shavings and Sawdust. It 
treats of the care and operation of all classes of wood- 
working machines. It is the work of a practical man 
who has spent many years in the mill operating them, 
and in the shop building them. There is not a dry page 
in it. It is written In a bright, gossipy, conversational 
style. Theory finds no place in it. Substantially bound 
in c'oth ; 150 pages; illustrated. $1.50 by mail, postpaid. 
Address C. A. WENBORNE, Publisher, Buffalo, N. Y. 




Woodworking Machinery. 



For Planing Mills, Furniture 
and Chair Factories. Car and 
Agricultural Works, Carriage 
and Buggy Shops, and General 
Woodworkers. Manufact'dby 
Cordesniaii tfc Egan Co., 

Cincinnati, O.. U. SS. A. 
Full assortment of Perin Saw Blades. 




BUGGIES 



for the TRADE. Territory given. 
ENTERPRISE CARRIAGE CO., 
Cincinnati, O. Catalogue FREE. 



A CEMENT RESERVOIR. - DESCRIP 

tion and working diagrams of a reservoir of beton ce 
ment designed for the storage of drinking water, and 
for collecting the overflow of a canal. Contained in 
Scientific American Supplement, No. 388. Price 
10 cents. To be had at this office, and from all news- 
dealers. 



SMALL ARTICLES manufactured in wood or 
metal, on most favorable terms. Patent Office mod- 
els and experimental machinery a specialty. 

E. T. MARTIN, P. O. Box &&, New Brunswick, N. J. 



Punching Presses 




SHEET METAL GOODS, 
DROP FORCINGS, Ac, 

Stiles & Parker Press Cd^ 




ASTRONOMIC A L telescopes, achromatic, portable 
good work offered cheaply ny i. REESE, 257 Kinzie 
Street, Chicago, 111. 



(WANT a complete formula for tinning small arti- 
cles. Will pay for it C. J. HIGGINS, Hallowell, Me. 



TCI £ DUflilC wi th 200 feet wire. $3.50. Send for 
I bLCrnUnC circular, Fitchburg Acoustic Tele- 
Company, 12 Charles Street, Fitchburg, Mass. 




:OUNl>RY TO SELL OR RENT.-WILLIAM 

ELLIOT, Chesley, Ont., Canada. 



REA D the article on Wood-working Machinery, from 
the pen of James F. Hob aim, now being published 
in the columnsof the weekly American Cabinet Maker 
and Upholsterer, the oldest and best furniture paper" in 



the world. Ten cents per copy of News Dealers, or 
|3.50 a year of. the publisher, J. HENRY SYMONDS, 



J.50 a year c_ . 

i Water Street, Boston. 



SOUTH AFRICA.— A PORT ELIZABETH FIRM. 
having agents in all parts of the Cape Colony. Orange 
Free State, Transvaal, is desirous to Introduce a PA- 
TENT NOVELTY. Address F. F. D., Post Office Box 
233, Port Elizabeth, South Africa. 



THE CHEMISTRY OF HOPS.— BY R. L. 

Simmons.— Mode of analyzing hops. Constituents found 
in hops. Lupuline and its chemical composition. Hop 
resin and oil. The bitter principle of hops and its physi- 
ological action. Contained in Scientific American 
Supplement, No. 373* Price 10 cents. To be had at 
this office and from all newsdealers. 



WA NTE1) .—A n experienced and first-class man to act 
as designer and superintendent in fitting up stores, 
offices, and saloons in wood. Address W. T., P. O. Box 
773, New York. 



An American Iron Moulder wishes the foremanship of 
a foundry making machinery castings. Twelve years' 
experience, part as foreman. References first-class. R. 
H. P., Box 773, New York. 



ON THE USE OF CONCRETE IN MA- 

rine Construction.— Description of the method employed 
by French engineers at Port Napoleon, and at Brest; the 
manipulation of large artificial blocks of concrete used 
for submarine construction. Illustrated witb 2 figures. 
Contained In Scientific American Supplement, No. 
387 Price 10 cents. To be had at this office, and from 
all newsdealers. 



TTircr IVES FL SLA. IL, 



= Pulverizes everything— bard, so Ct, gummy, etc. 

« The best Clay Grinder and the best Cotton Seed 

> Huller in the world. 

.J; Portable Steam Engines, Stationary Engines, 
Horizontal and Upright Boilers, all Sizes, on 

03 band for immediate delivery. 

£ lO Barclay St., N. Y. City. 



ROOFING 

For buildings of every description. Durable, light, 

easily applied, and inexpensive. Send for sample. 

N. Y. Coal Tar Chemical Co., 10 Warren St., New York. 
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Armen gaud. —Practical Draughtsman's Book of Indus- 
trial Design, and Machinist's and Engineer's Drawing 
Companion. Illustrated by 50 folio steei plates, and 50 
wood cuts. 4to, one-half morocco, . . $10.00 
Bauei'iiiaii.— A Treatise on the Metallurgy of Iron, 5th 
revised edition. Illustrated. l2mo, . . $2.00 

Blimi.— A Practical Workshop Companion for Tin, 
Copperplate, and Sheet-Iron Workers, containing 
rules for describing various kinds of patterns, etc. 
Over 100 engravings. Vimo, . . • $2-50 

Brown.— 507 Mechanical Movements. Illustrated. 

12mo $1.00 

Byrne.— The Practical Metal Worker's Assistant, com- 
prising Metallurgic Chemistry, the Arts of Working 
all Metals, and Alloys, etc., with over 600 engravings. 

J 8vo. . $7.00 

Bavies.— A Treatise on Metalliferous Minerals and 
Mining. 143 engravings. 2d Ed. 12mo, 450 pages, $500 
iJuettier.— Metallic Alloys: Their Chemical and Phys- 
ical Properties, Preparation, Composition, and Uses. 

12mo $3.00 

lie hi to.— Watch Repairer's Hand Book." Illustrated. 

12mo. $1.25 

Lnrkin.— The Practical Brass and Iron Founder's 

Guide. 12mo, $2.25 

HEF° The above or any of our books sent free of postage 
to any address in the World. 

Our new and enlarged Catalogue of Practical and 
Scientific Books, 96 Pages, Hvo, a Catalogue of 
Books on Steam and the Steam Engine, Mechan- 
ics, Machinery, and Dviia micnl Engineering, and 
a Catalogue of Books on Civil lCngineering, 
Bridge Building:, Strength of Materials, Rail- 
road Construction, etc., and other Catalogues, the 
whole covering every branch of Science applied to the 
Arts, sent free and free of postage to any one in any part 
of the world who will furnish his address. 

HENRV CAREY BAlltD *fe CO., 

Industrical Publishers, Booksellers, and Importers, 

8 t<> Walnut St., Philadelphia, Pa. 




Small Engine Casting's, Gears, 
Lathe Tools, Saw Blades.Tools 
for Mechanics Machinists and 
Amateurs, Engraving Tools, 
Scroll Saws, Skates, Bicycles, 
The largeststock of fine Tools 
in the U. S. Send for price-list. 

THfl JOHN WILSINSON CO., 

68 &7oWabash Ave. Chicago. 




tion— if taken in season. 



CUTLER'S POCKET INHALER 



Carbolate of Iodine 

INHALANT. 

A cure for Catarrh, Bron- 
chitis, Asthma, smd all dis- 
eases of the Throat and 
Lungs— even Consuinp- 
It wili break up a Cold at 
once. It is the King of Cough Medicines. A few 
inhalations will correct the most Offensive Breath. 
It may be carried as handily as a penknife, and is guar- 
anteed to accomplish all that is claimed for it. 

Dr. George Hadley,late Professor of Chemistry and 
Pharmacy in the University of Buffalo, N. Y., concludes 
a carefully-considered report upon the merits of Cut- 
ler's Inhaler in these words: "On the whole, this In- 
haler seems to me to accomplish its purpose by novel, 
yet by the most simple and effectual means; to be phil- 
osophical in conception, and well carried out in the exe- 
cution." 

Patented through the agency of the Scientific 
American in 1^73, this Inhaler has since had a larger 
and more extensive sale than any Medical Instrument 
ever invented. 

It is approved by physicians of every school, and in- 
dorsed by the leading medical journals of the world. 
Over 300,000 in use. 
Sold by Druggists for $ 1 .00. By mail, $1.25. 
W. H. SMITH & CO., PROP'S, 

410 Michigan St., Buffalo, N. Y. 



EVAPORATING FRUIT 






American Fruit Drier. 



Treatise on improved methods 
SENT FREE. Wonderful results. 
Tables of Yields, Prices, Profits, 
and General Statistics. Address 

AMERICAN MANCF'G CO., 
Waynesboro, Pa. 



.EARLY ... AMERICAN LOCOMOTIVES 

and Railroads.— By Frank C. Smith. The Quincy Rail- 
road. The Mauch Chunk Railroad. The Baltimore and 
Ohio, the South Carolina, and the Delaware and Hudson 
("anal Companies' roads.- The flr^t locomotives brought 
to America. Peter cooper's locomotive "Tom Thumb." 
The South Carolina road's " Best Friend " and " West 
Point." The Mohawk and Hudson Railroad's " De Witt 
Clinton." The Saratoga road's " Davy Crockett." Bald- 
win's locomotives, ttogers' locomotives. Illustrated 
with twenty-eight figures. Contained in Scientific 
American Supplement, No. 371. Price 10 cents. To 
be had at this office and from all newsdealers. 



NERVOUS DEBILITY * ,B 

FRENCH HOSPITAL METHOD. New to America. 
Civlale Remedial Ascney. 160 Fulton St.. New Tors 



CONSUMPTION. 

I have a positive remedy for the above disease; bylts uso 
thousands of casei of the worst kind and of longstanding 
have been cured.* In deed, so strong is my fal h in Its efficacy, 
that I will send TWO BOTTLESFKEEttogetherwith a VAL- 
UABLE TREATISE on this disease, to any sufferer. Give Ex- 
press 6 P„ U. address, *>R- T. A. 8LOCUM, 131 Pearl St., N. Y. 



RUPTURE 

cured without an operation or the Injury trusses Inflict 
by Dr. J. A. SHERMAN'S method. Office, 251 Broadway, 
New York. His book, with Photographic likenesses 
of bad cases, before and after cure, mailed for 10c. 



266th EDITION. PRICE ONLY $1 

BY MAIL POSTPAID. 




SIBLEY'S TESTED 

^^ FOR All CLIMATES ■ A 1.1. SOILS, ^^ AM, PLANTS 

ALL Tested for Vitality, and in Gardens for Purity and Value. Send for CATALOGUE AND PRICE 
LIST of Vegetable, Flower, and Field Seeds of all Tested Varieties, free. 

Mailorders promptly filled, making a Seed Store at home. Ke4nced Prices to Clubs. 

HIRAM SIBLEY & CO., Rochester, N. Y., Chicago, III. 



AMERICAN OXIDE BRONZE GO 

■^MAKES THE BEST y\ND CHEAPEST CAR, BOX ANt? JOURNAL. BEAR INC METAL 

s , TENSILE STRENGTH, 39. 292l.bS TO THE SO.UAK.E1NCH ELASTIC IT Y 9 .' 1 8 . * "K $ A LE T0 

THETi^ADE lN|NC0TS.T HlsMETALCAHBEUSED eo^any and all purposes, booress 402 walnuts-- PHIL AOELPHIAPA 




ROCK BREAKERS AND ORE CRUSHERS. 

We manufacture and supply at short notice and lowest rates, Stone and Ore Crushers con- 
taining the invention described in Letters Patent, issued to Eli W, Blake. June 15th. 1858 togeth- 
er with Nkw ahd Valuable Improvements, for which Letters Patent were granted May 11th 
and J uly 20th, 1880. to Mr. S. L. Marsden a 11 Crushers supplied by us are constructed under 
the superintendence of Mr. Marsden, who, for the past fifteen years, has been connected with 
the manufacture of Blake Crushers in this country and England. 

PARREL FOUNDRY AND MACHINE CO., Maniifrs., A 11*0111:1 . Conn. 
COPELAND & BACON, Assents, New Y.rU. 



OTTO GAS ENGINE om 10.000 in use 

WORKS WITHOUT ENGINEER, OR BOILER,, STEAM C0«L OR, ASH. STARTS AT ONCE AND1S 
FREE OF DANCER FIRE OR EXPLOSION. 1 t. 2 5 HORSE POWER, SCHLEICHER SCHUMM & CO 

47 DEY ST. NEW YORK. 214 RANDOLPHS CHICAGO. 33A & walnut sis, .phiiadclphia 



RAISING AND MOVING MASONRY 

Buildings.— Description of some of the more approved 
methods of lifting massive structures and moving them 
to another location, with full page of engravings illus- 
trating several large buildings that have been raised and 
moved to some distance without accident. Contained 
in Scientific American Supplement, No. 404. 
Price 10 cents. To be had at this office and from all 
newsdealers. 



THE DUPLEX INJECTOR. 

The constantly increasing demand for this Boiler 
Feeder proves its superiority over other machines now 
in use. Send for illustrated circular and price list. 

Manufactured by J ALUES JENKS, Detroit, Mich. 



SOME OP THE DANGEROUS PROPER- 

ties of Dust.— Bv P. A. Abel, C.B.. fc'.R.S. A valuable 
paper by one who has made a special study of the sub- 
ject. Combustibilitv of dust. Bxplosibility of rapidly 
burning mixtures when confined. Cause of explosions 
in flour mi lis. The important part played by coal dust 
in extending the effect of fire damp explosions. Power 
of coal dust to propagate flame and carry it to a dis- 
tance. The author's experiments on the explosibility 
of coal dust Methods of Betting out coal without rais- 
ing dust. Contained in scibnt i fic American Supple- 
ment, Nos. 374 and 375. Price 10 cents each. To be 
had at this ofllce and from all newsdealers. 




urc ' 

Wti 



solicit consignments of Agricultural Machinery, 
.. _ Implements, Novelties, and Farm Produce gener- 
ally on consignment, and have ample facilities and ad- 
vantages for handlingthe same satisfactorily. For par- 
ticulars address Jos. Driver & Co", Philadelphia, Pa. 




THEORIES REGARDING POLAR AU- 

roras.— An interesting discussion of the various theories 
that have been put forth to explain the phenomenonof 
the aurora borealis, especially those which have exerted 
the most influence upon the study of the subject. Cos- 
mic Theories. Optical Theories. Magnetic Theories. 
Electric Theories. Illustrated with 5 large engravings 
of remarkable aurorse. Contained in Sci KNTiFic 
American Supplement, No. 37*J. Price 10 cents. 
To be had at this office and from all newsdealers. 





H 


NATIONALT00LC0., 

MANUFACTURERS OF 

MACHINISTS TOOLS. 
Willi AW SP0R1 PA 

planers a specialty. 





FIRING GAS RETORTS ; THE HEAT- 

Regenerating System Of .— Apaperdescriptiveof arecent 
application of Dr. Siemens' system of heat regeneration 
to the retorts of the Glasgow Corporation Gas Works. 
Illustrated with three figures, contained in Scien- 
tific American Supplement, No. 401. Price 10 
cents. To be had at this ofllce and from all news- 
dealers. 



PLANING AND MATCHING 




Special Machines for Car Work, and the latest improved 
Wood Working Machinery of ail kinds. 



KNOW THYSELF., 

A Great Medical Work on Manhood 

Exhausted Vitality, Nervous and Physical Debility, Pre- 
mature Decline in man, Errors of Youth, and the untold 
miseries resulting from indiscretions or excesses. A book 
for every man, young, middle-aged, and old. It contains 
125 prescriptions for all acute and chronic diseases, each 
one of which is invaluable. So found by the author, whose 
experience for 23 years is such as prohably never before 
fel 1 to the lot of an y physician. 300 pages, bound in beau- 
tiful Erench muslin, embossed covers, full gilt, guaran- 
teed to be a finer work in every sense— mechanical, liter- 
ary, and professional— than any other work sold in this 
country for $2.50, or themoneywill be refunded in every 
instance. Price only $1.00 by mail, postpaid. Illustra- 
tive sample. 6 cents. Send now. Gold medal awarded 
the author by the National Medical Association, to the 
officers of which he refers. 

This book should be read by the young for instruction 
and by the afflicted for relief. It will benefit all.— Lon- 
don- Lancet. 

There is no member of society to whom this book will 
not be useful, whether youth, parent, guardian, instruct- 
or, or cler?' yman.— Argonaut. 

Addres. 1 the Peabody Medical Institute, or Dr. W. H. 
Parker, hx>. 4 Bulflnch Street. Boston, Mass., who may 
be consulted on all diseases requiring skill and experi- 
ence. Chronic andobstinatediseasesthat U PA I have 
baffled the skill of all other physiciansrl CHL a 
specialty. Such treated successfully TUVOCI C 
without an Instance o f failure. I II 1 9 C L r 



THE COLOR MARKINGS OF DOMESTIC 

Animals.— By Wm. H. Brewer. A record of many years' 
observations on the arrangement of color markings as 
found among domestic animals, containing numerous 
interesting facts never before published. Contained in 
Scientific American supplement, No. 387. Price 
10 cents. To be had at this ofllce and from all news- 
dealers. 



RAILWAY AND STEAM FITTERS' SUPPLIES, 

Rue's Little Giant Injector. 

SCREW JACKS, STURTBVANT BLOWERS, &c. 
JOHN S. I7KQUII ART, 46 Colt la licit St., N. Y. 



ROUND SHOULDERS, OR ANTERO-POS- 

terior Curvature of the Spine.— By Chas. F. Stillman, M. 
S., M.D. An inquiry into the anatomical and physiolog- 
ical characteristics of round shoulders, with directions 
as to how the deformity should be treated bv mechanical 
and physical means. Illustrated with 3 flgures. Con- 
tained in scientific American Supple mem t, No. 
403. Price 10 cents. To be had at this ofllce and from 
all newsdealers. 



ROOFING. 

For steep or flat roofs. Applied by ordinary workmen 
at one-third the cost of tin. Circulars and samples free. 
Agents Wanted. T. NEW, 32 John Street, New York. 



Print Kour Own Cards L l? 

with our $3 Printing Press. Larger sizes 

- for circulars, etc.. $8 to $75. For young 

or old, business or pleasure. Everything 

m easy, printed directions. Send two stamps 

_. . „ IP for Catalogue of Presses, Type, Cards, 

etc., etc., to the factory. Kelsey & Co., Meriden, Ct. 




MACHINERY '% 

H.B.SMITH MACH.CO* 
925 MARKET ST. *" 

PHILADELPHIA. * 



Working 
w MACHINERY. 



THE MUSK CATTLE OF AMERICA. - 

A very interesting paper by Dr. G. A. Stockwell, descrip- 
tive of the habits, form, and range of a remarkable and 
anomalous North American animal— the " Musk Ox." 
Contained in Scientific American Supplement, No. 
400. Price 10 cents. To be had at this ofllce and from 
all newsdealers. 



$\ 4-t\ ti&^n perday at home. Samples worth $5 free. 
v. IjU tJJ^VAddressSTiNSON&Co., Portland, Maine. 



ON THE CARE AND MAINTENANCE 

of Bridges.— A valuable paper by Theodore Cooper, M. 
Am.Soc.C.E., pointing out the various causes that pro- 
mote oxidation in the iron work of bridges, and the 
means that should be taken for its prevention. Con- 
tained in Scientific American Sobplement, No. 
387. Price 10 cents. To be had at this office, and from 
all newsdealers. 




THE CLIMATE OF SANTA BARBARA 

and the Northern Pacific Coast.— A paper by Dr. R. W. 
Burnet, enumerating the climatic and other advantages 
of the Pacific coast (especially Santa Barbara County) as 
a residence for invalids. Contained in Scientific 
American Supplement, No. 406. Price 10 cents. To 
be had at this office and from all newsdealers. 




The Rider Hot Air 

COMPRESSION 

PUMPING ENGINE 

IMPROVED. 

For Residences or Institutions. 

Absolutely Safe. 

Any house servant can run it. Has 
a record of nine years. Send for 
'*catalogue E." 
SAVER & CO., 19 DEY ST. 

After May 1st, 1884, 34 Dey 
MM - Street, New York. 




"CHAMPION » Combination 
Locks, Pat. 1884. Nickel Plated, 
very legible, and handsome Dials. 
Low Prices. Draiwr Lock, $1.50; 
Closet, $1.75; Chest, $2.50; B»x, $175; 
Tm Box, $1.50.etc, etc. Each opens 
on 3 numbers, the same as an ordi- 
nary " Safe Lock." So simple that 
v any one can fit them. They may 



be bought of any Dealer, or will be mailed on receipt of 
priced Every reader is requested to send address and 
2c. stamp for 12 Page IUus. Price List of "Champion." 
Locks, with which will be mailed free a very acceptable, 
new nickel-plated Steel Pocket Tool. MILLER LOCK 
CO., Philadelphia, Pa. 



THE HAIR; ITS USE, AND ITS CARE. 

—By John V. Shoemaker, M.D. A valuable paper de- 
scribing the hair and its important functions, and sug- 
gesting the proper manner of preserving it in a healthy 
state. Contained in Scientific American Supple- 
ment, No. 388. Price 10 cents. To be had at this of- 
fice, and from all newsdealers. 



: ; ! SPRAY ^sJSn 

-L^.l . . REED WATER >^ 

*1-=^i Purifier J 

tetoi=j|| FOR STEAM E0ILLRS 
J^_— - U.S. & FOREIGN PATENTS 



PERFECT 

NEWS PAPER FILE 

The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets, has been recently improved 
and price reduced. Subscribers to the Scientific Am- 
erican and Scientific American Supplement can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavy board sides; inscription 
"SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper. 

Address 

MUNN & CO., 

Publishers Scientific Americas. 



prs new iron %\mw, 




I > OSI1 , I"V^3 BLAST, 



IRON REVOLVERS, PERFECTLY BALANCED, 

Has Fewer Parts than any other Blower, 
P. H. &. F. M. ROOTS, Manufacturers, 

CONNERSVILLE, IND. 

S. S. TOWNSEND, Gen. Agt.,22 Cortland St, 9 Dey St., 
COOKIE & CO., Selling Agrta., 22Cortland Street, 
IAS. BEGGS & CO., Selling Agts. 9 Dey Street, 
t WIl-W "STOH.lt. 

SEND FOR PRICED CATALOGUE. 



One Horse Power 
S"VSANV-!E.nG\UE 



SEND FOR 
l/CATALOGUE ANl 

FflEEE^ENCES To" 



■\fiBSAFE FROM FIRE StEXPlOSION. 

!UI#|N0 EXPtNSE WHILE ENGINE STOPS. 
^ i STEAM IN FIVE MINUTES- T , ,„ 
fir/RUNS ITSELF TENH0URS 0» TWO 
"^ GALLONS OF KEROSENE. 1 

A.H.SHTflAN« E H S , T 4 R : 



HORSES. — THE FOLLOWING VALU- 

able papers are contained in the Scientific American 
Supplement. I'rice 10 cents each, sent by mail to any 
address. To be had at this office or of newsdealers tn 
all parts of the country. Please order by the numbers 
in larve type, which indicate the number of the Sup- 
plement in which the article is contained. 

Evolution of the American Trotting Horse. By Prof. 
W.H. Brewer. A valuable paper, showing the gradual de- 
velopment of the trotting quality from year to year in the 
past, the annual gains in speed, with tables and sugges- 
tions as to future speeds 386.— The Fastest Records. 
Being a table of the best trotting time on record at all 
distances and all ways of going, from 1830 to and includ- 
ing 1882, embracing Trotting in Harness, Trotting to 
"Wagon, Trotting to Double Teams, Trotting under Sad- 
dle, and Pacing. 374.— Horses' Legs. Seven illustra- 
tions, showing the forms of sound and unsound legs, 
malformations, etc. 195.— Breaking Horses by Elec- 
tricity. Engraving. 208.— Polydactyl Horses, Recent 
and Extinct. Illustrations. By Prof. O.C. Marsh. 1S8.~ 
History of the Horse Bot-fly. By Dr. N. Joly. With 
thirty-four flgures. 212. — On the Care of Horses. 
1ii3» 185.— Specification of the Points of a Good 
Horse. 103.— Portable Food for Horses— How to 
Make. 98.— Best Mode of Feeding Farm Horses. 2.— 
The Perfect Horse and how to Measure Him. With en- 
graving. !29.— Peculiarities in Structure of the Horse. 
By Prof. Huxley. 44.— "Value of Carrots for Horses. 45. 
—Calculus in Horses, Mash for. 53.— How to Treat the 
Teeth of Horses— Dentistry. 88. 

Portraits of Celebrated Horses. Sefton, Winner of 
the Derby. 134.— Vernuil, winner of the Ascot Cup. 
1 36.— Sir Bevys and Wheel of Fortune, Winners of the 
Derby. 185.— Iroquois, Winner of the Derby. 290.— 
Luke Blackburn. 269.— Don- Cossack, Four Year Old 
Stallion. 273.— Blair Athol, the Most valuable Horse 
ever known. 355.— English Cart Horses. Illustrated. 
277, 328. 

i On Scientific Breeding. By J. D. Caton. A valuable 
paper relating to the breeding of horses and other ani- 
mals. 273.— The HorseandHis Fossil Ancestry. 35 3. 
— Tbe Horse's Motions, as suggested by Muybridge's 
photographs. 12 illustrations. Also abstract of Prof . W. 
P. Trowbridge's lecture, with illustrations, relating to 
the horses in leaping and pulling, and other points in 
animal mechanics. 1 58.— Science of the Horse's Mo- 
tions. Illustrated. 34t».— Proportions, Conformations, 
and Terms Generally Given to the Horse. With meas- 
urements and illustrations. 225.— How to Tell a 
Horse'sAge. 217.— Treatment of Horses' Legs. 224. 
—The Perc heron Horse. 240.— A Horseshoer's Experi- 
ence—Valuable Hints. 253.— Horse Clipping, defense 
of. 311 1 Kind Treatment of, 303.— Floors for Horse 
Stables. 308.— The American Horse. By E. L. Ber- 
thoud. 311.— On Saddle Horses. By Alexander. 291. 
—Trotting Statistics. Being an alphabetical list of Trot- 
ting Horses, from 1833 to and including 1882, that have 
won races in which the purses, stakes, or premiums ex- 
ceeded $10,000; with description, sire, date of career, 
best record, number of races won, and amount of purse. 
A valuable paper for reference. 377.— On Horse Shoe- 
ing. By D. Salmon, D.V.M. 1 74.— The Principles of 
HorseShoeinp. ByDr.Geo. Fleming. 205.— The Art 
of Horseshoeing: Its Earliest History and Principles. By 
Prof. Maurice Keil. A valuable and useful paper. 37S. 
—Educated Horses in London. One page of engrav- 
ings. 386. 




WITIIERBY, RUGG & RICHA RDSON. Manufacturers 
of Patent Wood Working Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Bail & Co., Worcester, Mass. Send for Catalogue. 




V0LNEY W. MASON & CO., 

FRICTION PULLEYS, CLUTCHES, and ELEVATORS 

PROVIDENCE, R. I. 



PATENTS. 

MESSRS. MUNN & CO.. in connection with the pub- 
lication of the Scientific American, continue to ex- 
amine Improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had thirty-eight 
years' experience, and now have vnequaied facilities for 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Miinn & Co. also attend to the preparation of Caveats, 
Copyrights for Books, Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. All business 
intrusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels. Copyrights, 
Designs. Patents, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, free of charge, a Synopsis of Foreign 
Patent Laws, showing the cost and merhod of securing 
patents in all the principal countries of the world. 
MINN & CO., Solicitors of Patents, 
261 Broadway, New York. 

BRANCH OFFICE.— Corner of F and 7th Streets, 
Washington, D. C. 
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Inside Page, encli insertion ■ 
Itaclt Piiiic, eucli insertion > 



• - 75 cents n line* 
■ ■ S1.00 aline. 

{About eight words to a line.) 

Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 



Crispins Awl, 

This Is a Tool for everybody. It is a Hollow Handle, 
made of hard wood, five inches long, and weighing three 
ounces. It contains inside on a spool 50 feet of best 
waxed linen shoe thread. The spool is also hollow, and 
contains three Awls and three needles of various 
shapes and sizes- The thread fits the needles, and the 
Awl s fit the handle , and are held by a s et screw as seen 
in the cut It is for use in the house, stable, field, camp, 
or on the road for making immediate repairs, when one 
use of it will be worth more than its whole cost. Sent 
by mail on receipt of 25 cents. Hardware dealers will 
furnish itatthesame price. 

MIUEKS FAIiLS CO., 

74 Chambers St., New York. 

Rider's New and Improved 

COMPRESSION 

Hot Air Fujlu Engine 

New and' Improved Designs. 

INTERCHANGEABLE PLAN 

MANUFACTURED BY 

DELAMATER IRON WORKS, 

C. H. DELAMATER & Co., Proprietors, 

No. 16 COETLANDT ST., NEW YORK, N. Y. 

And 40 Dearborn Street, Chicago, III. 




ALAND PATENT BLOWER CO. 

Manufacturers of AL V N l>'S PATENT INJECTOR 

PRESSURE Blowers, Injector Volume Blowers, and 
Injector Exhaust Fans, for all purposes. Injector prin- 
cipal and journal boxes unequaled. Send for Catalogue. 
Q. H. LYNCH, Jr.,Sec, Home, N. Y., U. S. A. 



F. Brown's Patent 

FRICTION 
CLUTCH. 

Send for Illustrated Cata- 
logue and Discount Sheet 
to 



A. & F. BROWN, 43 Park Place, New York. 





WATCHMAKERS. 

Before buying, see the Whitcomb Latne and the Web- 
ster Foot Wheel, made by the AMERICAN WATCH 
TOOL CO., Waltham, Mass. 



Solid Steel Thumb Tacks. Send for circu- 
lar. Henrt & Emerson, New Haven, Conn. 



H.W.J0HNS 

' AS6ESHS 

ASBESTOS ROPE PACKING, 

ASBESTOS WICK PACKING, 

ASI1I5STOS UI.AT PACKING, 
ASBESTOS SHEATH IN (3 S, 
ASBESTOS BASKETS, 

ASBESTOS BUI I, DING FELT. 
Made of strictly pure Asbestos. 

H. W. JOHNS M'FG CO., 

87 Maiden Lane, New York, 

Sole Manufacturers of II. W.Johns' Genuine 

ASHESTOS LIQUID PAINTS, ROOF 

PAINTS, ROOKING, STEAM PIPE 

AND BOILER COVERINGS, 

FIREPROOF COATINGS, 

CEMENTS, ETC. 

Descriptive price lists and samples free. 



WM. -».- HARRIS, 
Providence, R. I. (Park St.), Sixminutee' wait West fromstation. 

Original and Only Builder of the 

HARRIS-CORLISS ENGINE, 

With Harris' Pat. Improvements, from 10 to 1,000 H. P. 

Send for copy Engineer's and Steam User's 

Manual. By J. W. HIM, M.E. Prices 1.25. 



HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 

WXFIUNKMN.V.Pre&'L J. HI. ALLEN, Pre&'t. 
J. B. PIERCE, Sec'v. 



The "MONITOR." 

A NEW IJIT1NG AND NOJf- 
lilK'l'ING INJECTOR. 
I 




Brand & fteicharc'" 
James Boyd, Fh' 
Williamson & P 
Keea, Shook &Uf y 
Joseph Sharp, Cm.. 



Best Boiler Feeder 

in the world. 

Greatest Range 

yet obtained. Does 

not Break under 

Sudden Changes of 

Steam Pressure. 

Also Puteiit 

EJECTORS 

OR 

Water Elevators, 

For Conveying 

Water and Liquid. 

Patent Oil era, I.n- 

brlctttora, etc. 

NATHAN MANUFACTURING COMPANY, 

Send tor catalogue. 92 & 04 Liberty St., New York. 



The Best In the World. 

We make the Best Packing that can be made regardless 
Of cost. Users will sustain us by calling for the "JEN- 
KINS STANDARD PACKING." 

Our " Trade Mark " is stamped on every sheet. None 
genuine unless so stamped. 8^~ Send for Price List " B.'' 

JENKINS BROS., 

71 John Street, N. Y. 79 Kilby Street, Boston. 

^ ^.nn. AGENTS : E. R. Hall & Co., St. Louis, Mo. 

. £t ^* Ahrens, Welker & Ryan, Louisville, Ky. English Brothers, Kansas City, Mo. 

■ "1^'Pa MarinetteIronWorksCo.,Marinette,Wis. J. P. Donaldson &Co.,Detroit,Mich. 
C*\ M% Pa. Salisbury & Cline, Chicago, 111. Hendrie & BolthoffM'f'g Co.. Denver, Col. 
v ||7hio. John Thompson, Cleveland, O. Dunham, Carrigan & Co., San Francisco, Cal. 





eEKDrDEi CP.HOIQGiLSBH,'ESEIEiroEBKfflll ICE ESTIMATE, 



NEW YORK BELTING AND PACKING COMP'Y. 

""^ " ! llK ^ The Oldest and Largest Manufacturers of the Original 

SOLID VULCANITE 

EMERY WHEELS. 

All other kinds Imitations and Inferior. Our name Is stamped in full upon all our 
standard BELTING, PACKING, and HOSE. Address 

Emerywheei NEW YORK BELTING AND PACKING CO., 

Johnh.Cheeter, Treas. Nos. 1 3 & 1 5 Park Row, opp. Astor House, New York. 




Steel Castings 

From M to 15,000 lb. weight, true to pattern, of unequaled 
strength, toughness, and durability. 20,030 Crank Shafts 
and lo,000 Gear Wheels of this steel now running prove 
its superiority over other Steel Castings feend for 
circular and price list. 

CHESTER STKEIi CASTINGS CO., 

407 Library St., Philadelphia, Pa. 




& THE CHEAPEST AND BEST.] ^GRAVlNg 

■nGRAVjnGfo-! ,LLUSTRATIVEl 

V AND 

^ 67 r ark Place (Jew York-! ?jrposeS- 



R00KS0NBUILDINC, PAINTING, 

■^Decorating:, etc. For 1883 eighty-eight page illus- 
trated Catalogue, address, inclosing three .'i-cent stamps, 
WM. T. COMSTOCK, 6 Astor Place, Kew York. 




Curtis Pressure Regulator, 

FOR STEAM AND WATER, 

Is made entirely of Metal. Occupies the 
same space as a Globe Valve. It has no 
glands or packing, and is a lock-up valve. 

CURTIS STEAM TRAP 

Has main valve outside and air valve 

CF7RTIS REGULATOR CO., 
54 Beverly St., Boston, Rinse. 



SUPPLIES FROM 

HYDRANT PRESSURE, 
the cheapest power known. 
Invaluable for blowing 
Church Organs, running 
Printing Presses, Sewing 
Machines iiti Households, 
Turning Lathes, Scroll 
Saws, Grindstones, Coffee 
Mills, Sausage Machines, 
Feed Cutters, Electric 
Lights, Elevators, etc It 
needs little room, no tiring 
up, fuel, ashes, repairs, en- 
gineer, explosion, or delay, 
no extra insurance, no coal 
bills. Is noiseless, neat, 
compact, steady ; will work 
at any pressure of water 
above 15 lb.; at 40 lb. pres- 
sure has 4-horse power, and 
capacity up to 10-horse 
power. Prices from $15 to $300. Send for circular to 
THE BACKUS WATER MOTCm CO., Newark, N. J. 




The fact that this shafting has 75 per cent, greater 
strength, a liner finish, and is truer to gauge, than any 
other in use renders it undoubtedly the most economical. 
We are also the sole manufacturers of the Celebrated 
Colli Nfs' Pat. Coupling, and furnish Pulleys, Hangers, 
etc., of the most approved- styles. Price list mailed on 
application to JONES & LAUGULINS, Limited, 
Try Street, 2d and 3d Avenues, Pittsburg, Pa. 
Corner Lake and Canal Sts., Chicago, 111. 
UST" Stocks of this shafting in store and for sale by 
FULLER, DANA & FITZ, Boston, Mass. 
Geo. Place Machinery Agency, 121 Chambers St., N. T. 



WATER MOTOR 



Leffel Water Wheels, 

With Importnnt Improvements. 
11,000 IN SUCCESSFUL OPERATION. 

FINE NEW PAMPHLET FOE 1833 
Sent tree to those interested. 

JAMES LEFFEL Si CO., 

Springfield, Ohio. 
110 Liberty St., N. Y. City. 




BARNES' 

Patent Foot and 
Steam I'ower Machi- 
nery. Complete out- 
fits for Actual Work- 
shop Business. 
Lathes for Wood or 
Metal. Circular Saws, 
Scrool Saws.Formers, 
Mortisers. Tenoners, 
etc., etc. Machines on trial if iesired. Descriptive Cata- 
logue and Price List Free. W.F. &.IOHN BARNES, 
No. 1999 Main St., Rockford, 111. 




CII I/"C! Largest Varieties-, Finest Grades, and all bright colors, 
MLIVO for CRAZY PATCHWORKS BOc. aiiri$l packages- 
■Samples 10c. Boanoke Silk "Works, East Wallingford, Conn- 
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THE POPE A\FGCO 



J7- Washington *5f ■ B°?ton • /A&st- 



" If I could not get another bicyole I would not giro mino 
for its weight in eoliJ gold. For fifteen years 1 lost from 
three to eight days every month with stubborn aiok head- 
ache. Since I have been riding the bicycle I have lost 
only two days from .that cause, and I haven't spent a flol. 
Ur foe a doctor." r bv . GEO. F. PENTECOST. 



TOST.MEWYIM 



■ C| CfiPnDCC Spectaehg, Barometers, Thermometers' 



TCLCOUIirCO Photographic Outfits 'for Amateurs 
Opera Glasses, Microscopes. W. H. WAL11HLEY 
&; CO.. successors to R. & J. BECK, Philadelphia. 
SEi^Illust rated Price List free to any address. 



>k C 0E BRASS Mfg. Co ^< 

gRASs T0RRINGTON.— CONN WIRl? 
C OPPE R MATERIALS FOR METALLIC. and 

in sHzz.TS**MUNnToN,TsPZV*- ] -' r< BLANKS 



FRICTION CLUTCH 

Pulleys and Cut-off Couplings. 

JAS. HUNTEB & SON, North Adams, Mass. 



R0LLST0NE VARIETY LATHE. 

Latest improved. Rotary 
and Stationary Bed Plan- 
ers and Buzz Planers ; 
Band Saws ; Wardivell's 
Patent Saw Bench Dowel 
Machine; Chair Machine- 
ry; Boiler Machines, etc. 
Also large Stock of Second 
hand Machinery always on 
hand. Send for catalogue, 

and state just what you want, to Rollstone Machine 

Co., 48 Water St,, Fitchburg, Mass. 




Gities, Towns, and Manufactories 

Supplied by G-reen & Shaw 
PATENT TUBE AND GANG WELL SYSTEM. 

Win. D. Auflrews & Bro., 233 Broadway, H. I, 

Infringers of above patents will be prosecuted. 



THE BEST STEAM PUMP. 

Van Duzen's Patent Steam Pump. 

Incomparable in cheapness and effi- 
ciency. Needs no care or skill ; cannot 
get out of order ; has no moving parts. 

A Superior Fire Pump. 
Instantaneous and powerful, ever ready. 
Available, wherever steam pressure can 
be had. for pumping any kind of liquid 
(hot, cold, sandy, impure, etc.). Wemake 
ten sizes, prices from $7 to $75. Capaci- 
ties from 100 to 20.000 gallons per hour. 
State for what purpose wanted and send for Catalogue 
Of "Pumps." Van Dnzen & Tift, Cincinnati, O. 





30 to 300 Horse Power. 

Send for Illustrated Circular and Reference List. 

STATE- THE HORSE POWER REQUIRED, 

AND 

ASK OUR PRICES! 

Especially adapted to Direct Connection to Shafting J 

and Machmery,and as a Relay to Deficient 

Water Power. 

THE WESTINGHOUSE MACHINE CO., 

PITTSBURG, PA. 

Address, if more f 94 Liberty St., New York, 
convenient, our < 14 South Canal St„ Chicago, 
Branch Offices:? 401 Elm St., Dallas, TEXAS. 



( 4, J' ' o^a A SPECIALTY LXr- "' 
msmz JOHN GREENWOOD &C0. 



ROCHESTER N.Y. 



SPEAKING TELEPHONES. 

THE A!Hi:UICA\ 1SKLL TKLKPIIOIVK COMPANY, 

W. H. foubes, W. R. Driver, Thko.N.Vail, 
.President. Treasurer. Gen. Manager. 

Alexander Graham Bell's patent of March 7, 1876, 
owned hy this company, covers every form of apparatus, 
including Microphones or Carbon Telephones, in which 
the voice of the speaker causes electric undulations 
corresponding to the words spoken, and which articula- 
tions produce similar articulate stunds at the receiver. 
The Commissioner of PatentsandtheU. S. Circuit Court 
have decided this to he the true meaning of his claim; 
the validity of the patent has been sustained in the Cir- 
cuiton final hearing in a contested case, and many in- 
junctions and final decrees have been obtained on them. 

This company also owns and controls all the other 
telephonic inventions of Bell, Edison, Berliner, Gray, 
Blake. Phelps, Watson, and others. 

(Descriptive catalogues forwarded on application.) 

Telephones for Private Line, Club, and Social systems 
can be procured directly or through the authorized 
agents of the company. 

All telephones obtained except from this company, or 
its authorized licensees, are infringements, and the 
makers, sellers, and users will be proceeded against 

Information furnished upon application. 

Address all communications to the 
AMERICAN ISKIjI* TELEPHONE COMPANY, 
95 Mills. Street. Huston, IVlass. 
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The Most Popular Scientific Paper in the World* 

Only 83. 'JO n. Year, including postage. Weekly* 
52 Numbers a Year, 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
Jxew Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, N atural History, etc. 

All Classes of Readers find in the Scientific 
American a popular resume of the best scientific in- 
formation of the day ; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Terms of Subscription.— One copy of the Scien- 
tific American will be sent for one year— hi numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars and i.weuty 
cents by the publishers; six months, 11.60 j three 
months, $100. 

Clubs.— One extra copy of the Scientific Ameri- 
can will be supplied gratis for every club of Jive subscribers 
at 13.20 each ; additional copies at same proportionate 
rate. . ? 

One copy of the Scientific American and one copy 
of the Scientific American Supplement will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dollars bv 
the publishers. 

The safest way to remit is by Postal Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address all letters 
and make all orders, drafts, etc., payable to 

J^y£TJl<T2<T <3c CO., 

261 Broadway, New York. 

To Foreign Subscribers.— Under the facilities of 
the Postal Union, the Scientific American is now sent 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain, India., Australia, and all other 
British colonies ; to France, Austria, Belgium, Germany. 
Russia, and all other European States; Japan, Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for Scientific American, one year; $9, gold, 
for both Scientific American and Supplement for 
one year. This includes postage, which we pay. Remit 
by postal order or draft to order of 

MUNN & CO., 261 Broadway, New York. 



PRINTING INKS. 

rpHB "Scientific American" is printed with CHAS. 
± ENBU JOHNSON & CO.'S INK. Tenth and Lorn- 
bard Ste. Phiia., and 47 Rose St., opp. Dnane St., N. Y. 
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